INSTITUTE  OF  GAS  TECHNOLOGY 

THE  GAS  INDUSTRY'S  OWN  EDUCATIONAL  AND  RESEARCH  FACILITY 

CHICAGO,  lUINOIS  60616 


GAS 

ABSTRACTS 

INDEX 

VOLUME  19  1963 


AmUATED  WITH 


ILLINOIS  INSTITUTE  OF  TECHNOLOGY 


AUTHOR  INDEX 


A 

Aamot,  O.  C.  308 
Abel,  W.  T.  302 
Abeledo,  C.  R.  34 
Abeles,  B.  292 
Abemethy,  R.  F.  171 
Ackermann,  C.  W.  311 
Adams,  E.  358 
Adams,  M.  L.  170 
Adams,  N.  W.  324 
Adcock,  C.  M.  143 
Agarwal,  J.  C.  58 
Ager,  H.  245 
Agnew,  J.  T.  235 
Agruss,  B.  393 
Aigermissen,  S.  L.  49 
Aigueperse,  J.  405 
Alberte,  A.  A.  373 
Allen,  F.  H.  285 
Allen,  R.  H.  258 
Altshuller,  A.  P.  102, 165 
Al’shuler,  V.  S.  284 
Amalric,  P.  401 
Amano,  A.  248 
Ammerman,  H.  H.  193 
Amstutz,  R.  W.  385 
Amundson,  N.  R.  140,  314 
Anderson,  H.  C.  191 
Anderson,  J.  E.  97 
Anderson,  N.  A.  314 
Anderson,  R.  B.  126 
Anderson,  S.  W.  60 
Andersson,  S.  A.  153 
Andre,  P.  275 
Andreatch,  A.  J.  316 
Andreen,  B.  H.  386 
Andrew,  L.W.  411 
Angrist,S.W,  78,219 
Antony,  A.  P.  364 
Apthorp,  H.  406 
Aral,  S.  103 
Archibald,  R.  C.  283 
Aris,  R.  140,372 
Arnett,  E.M.  352 
Arnwine,  B.  C.  32 
Asch,V.  209 
Asscher,  M.  274 
Asselineau,  P.  267 
Atterbury,  J.  T.  17 
Auck,  D.  K.  288 
Ausloos,  P.J.  239,319 
Austen,  T.W.  57 
Averill,W.  102 
Avrahami,M.  104 
Aziz,K.  414 

B 

Bachmann,  G.  K.  344 
Bachofer,  H.  L.  334 
Back,  R.  A.  36,239 
Bailey,  E.C.  217 
Bailey,  E.G.  57 
Bailleul,M.  193 
Bailly,  F.  H.  33 


Bair,W.G.  375 
Baker,  C.R.  306 
Baker,  E.  395 
Baldus,V.H.  163,273 
Ballard,  G.  E.  H.  360 
Bally,  A.  P.  294 
Bambrick,  W.  E.  316 
Bankhead,  H.  R.  184 
Barak,  M.  364 
Baral,W.J.  406 
Barany,  R.  20 
Bardsley,  S.  R.  49 
Barger,  B.D.  128 
Baribault,  J.  D.  169 
Barker,  W.F.  69 
Barkow,  A.  G.  197 
Barlow,  D.H.  Ill 
Baron,  S.  149 
Barrer,  R.  M.  283 
Barthauer,  G.  L.  351 
Bartholome,  E.  235,238 
272 

Basmadjian,  D.  20 
Bassett.  H.  B.  235, 408 
Batchelor,  J.  D.  339 
Bath,D.J.O.  146 
Bauer,  W.G.  284 
Baughman,  J.  P.  382 
Baum,V.K.  83 
Baumann,  F.  13 
Baumgartner,  A.  W.  101 
Bavley,  H.  5 
Bayer,  W.  24 
Bazinet,  M.  284 
Beale,  J.  S.,  Jr.  341 
Beale,  P.  A.  A.  234, 268 
Beasley,  R.  W.  R.  146 
Beck,  D.  33 
Beck,  G.  H.  157, 196 
Beck,  R.  L.  114 
Becker,  H.W.  227 
Becker,  K.W.  151 
Becker.  R.  83 
Bedwell.W.  198 
Behrens,  R.W.  151 
Beinen.D.  271 
Beiswinger,  G.  L.  213 
Bell,  L.  A.  118 
Bellar,T.A.  102,411 
Bellinger,  T.  F.  207 
Bellows,  L.  A.  222 
Bender,  D.F.  352 
Bender,  R.J.  42,288 
Benson,  H.E.  51 
Benson,  S.W.  388 
Benz,  G.  R.  41 
Berard,  D.  J.  157 
Berg,C.H.O.  130 
Bergamini,  G.  261 
Bergeron,  F.  L.  18 
Bermann,H.W.  55 
Bergmann,  H.  W.  300 
Bergne,  V.  221 
Bemick,  M.  182 
Beroza,  M.  68 
Berry,  E.  277 


Berry,  R.F.  153 
Berry,  V.  J.,  Jr.  11 
Berwaldt,  O.  E.  283 
Best,  H.W.  166 
Bertin-Roulleau,  J.  358 
Bett.K.E.  313 
Beuther,  H.  59, 125 
Bickel,H.J.  145,184 
Biddick,  J.  R.  118 
Bieger,  F.  55 
Bigelow,  C.  G.,  Jr.  131 
Billings,  W.  E.  315 
Bios,  J.  C.  279 
Birge,G.W.  236 
Bittner,  C.W.  387 
Bizal,  R.  B.  23, 199, 200, 

33.5 

Black,  C.  349 
Black,  J.C.  99 
Black,  J.E.  45 
Black,  W.  A.  352 
Blacker,  P.T.  71 
Blackmer,  R.  H.  291 
Blade, R.J.  331 
Blaha,  E.  344 
Blaine,  D.  F.  383 
Blanchard,  R.  L.  314 
Bleakley,  W.  B.  398 
Blevins,  T.R.  227 
Blount,  F.E.  32 
Bludworth,  H.  W.  227 
Bludworth,  H.  W.,  Jr.  359 
Blue,E.  223 
Bluman,  D.  E.  302 
Blyholder,  G.  283 
Boardman,  W.  F.  147 
Bobis.A.H.  128 
Bobo,  S.  N.  317 
Bockelmann,  E.  222 
Bode,J.D.  394 
Bogue,  D.  C.  210 
Bogy,  D.  B,  187 
Bohme,  V.  E.  222 
Bolgk,H.  258 
Boivin,  M.  264 
Boland,  P.  33 
Bolt,L.H.  288,332 
Bolwell,A.J.  195 
Bomberger,  D.  R.  351 
Bonham,  L.C.  153 
Boon,J.P.  140,212 
Boone,  W.  J.,  Jr.  138 
Booth,  G.H.  101 
Borisova,  E.  N.  72 
Borko,H.  182 
Borkowski,  R.  P.  319 
Bosacek,V.  271 
Bost,  C.  308 
Boston,  F.C.  192 
Boutin,  J.  305 
Bowman,  G.  130 
Boyer,  C.D.  110 
Bozeman,  H.  C.  32, 66, 67, 
191, 193, 195, 261, 281, 398 
Bragg,  S.L.  62 
Brandberg,  A.  R.  L.  201 


Brasseaux,  D.  J.  68, 173, 
352 

Bratzler,  K.  154 
Bray,  R.  K.  227 
Brazelton,  W.  T.  419 
Brennan,  H.  M.  128 
Brenner,  N.  172 
Bresler,  S.  A.  330 
Bresson,  H.  268 
Brevard,  P.  345 
Brew, E.C.  300 
Brieden,  O.  G.  230 
Brincat,  J.  277 
Brink,  J.  A.,  Jr.  162 
Brinkley,  R.  F.  63 
Broers,  C.  H.  J.  363 
Broich,  V.F.  203 
Brooks,  K.  287 
Brooks, K.W.  268 
Brooks,  L.E.  417 
Broun,  E.  C.,  Jr.  195 
Brown,  D.  W.  203 
Brown,  E.H.  199 
Brown,  M.F.  354,411 
Brown,  M.  L.,  Jr.  200, 295 
Brown,  R.H.  197 
Browning,  L.  C.  400 
Browning,  S.  C.  30 
Bruins, E.H.  246 
Bnmet,G.  280 
Brundage,  H.  T.  151,220, 
251 

Brush,  S.G.  36 
Bruszak,  A.  E.  355,412 
Bryan,  W.L.  174 
Bryden,  J.  G.  171 
Buchann,  R.  L.  100 
Bulkley,W.L.  77 
Burdett,R.H.  337 
Burdine,  N.T.  151 
Burgess,  D.  355 
Burgess,  R.J.  117 
Burke,  R.  176 
Burklin,  A.  J.  241 
Burnside,  H.  E.  W.  58 
Burrell,  A.  V.  205 
Burwell,  R.  L.,  Jr.  418 
Busch,  A.  W.  203 
Bussert,J.F.  63 
Butler,  G.T.  123 
Butterworth,  C.  A.  119 
Byrd,  C.  R.  404 
Byrne,  E.J.  134 
Byrne,  J.J.  85 

c 

Cairns, E.J.  365 
Caldarella,  G.  J.  284 
Callahan,  M.  C.  188 
Callear,A.B.  248 
Callomon,  J.  H.  173 
Calvert,  S.  140 
Cameron,  G.  314 
Canet,P.  281 
Canjar,  L.  N.  320 


Caracristi,  V.  Z.  110 
Carberry,  J.  J.  271 
Cargill,  R.W.  184 
Carlson,  R.  H.  22 
Carlson,  W.  M.  323 
Carsey,J.  B.  225 
Carson, R.W.  282 
Carter,  B.C.  411 
Carter,  R.D.  294 
Carvalho,  P.  C.  314 
Casper,  J.C.  235 
Caspero,  N.  A.  362 
Cates,  V.  W.  209 
Cavanagh,  P.  E.  58 
Chaddock,  J.  B.  326 
Chaillous,A.  190 
Chambers,  H.  H.  44,290 
Champagnat,  A.  F.  24 
Chan,Y.C.  154 
Chandler,  P.  J.  331 
Chandler,  R.  J.  32 
Chang,  S.S.L.  149 
Chapiro,  A.  378 
Chapman,  R.L.  417 
Chapus,E.E.  267 
Charlton,  K.  W.  134 
Chass,  R.  L.  96 
Chatfield,  J.  C.  45 
Chavet,  I.  316 
Chelius,J.  67 
Chen,D.K.Y.  149 
Chen, J.C.  71 
Chervenak,  M.  C.  404 
Chesnut,D.A.  420 
Cheung,  H.  306 
Ch’in,  N.  C.-H.  406 
Chiou,J.P.  365 
Chleck,D.  246,352 
Chopey,N.P.  337 
Christman,  D.  R.  318 
Christos,  T.  171 
Chukhanov,  Z.  F.  354 
Churchill,  S.  W.  71 
Chiericl,G.  82 
Chung,  Y.H.  71 
Cieplinski,  E.  W.  102,172 
Clapp,  M.B.  232 
Clarac,E.  269 
Clark,  A.  125 
Clark,  J.  142 
Clark,  R.G.  302 
Clark,  W.W.  346 
Clay,  R.R.  278 
Clayton,  W.L.  244 
Claywell,  J.  W.  382 
Clegg,  J.D.  226 
Cleland,  N.A.  414 
Clement,  C.  273 
Clement,  R.  275 
Closner,J.J.  232,375 
Clotworthy,  J.  H.  150 
Coates,  A.  95 
Coates,  A.  G.  85 
Coats,  K.H.  333 
Cobum,  R.W,  120 
Coffey,  E.G.  4 
Cohen,  A.  J.  393 
Cohen, R.W.  292 
Cole.  C.  M.,  Jr.  369 
Coles,  D.K.  12 


Coley,  J.R.  128 
Collins.  H.  H.  61 
Collipp,  B.  G.  261 
Collister,  E.  H.  27 
Colwell,  J.H.  320 
Comer,  A.  G.  54 
Comproni,  E.  M.  69 
Condolios,  E.  267 
Conrad,  P.C.  66 
Conte,  A.  290 
Cook.W.G.  287 
Cooper,  L.  S.  191 
Cooper,  S.G.  197 
Coq.J.  279 
Corcoran,  W.  H.  318 
Corper,  M.  45 
Corradini,  L.  185 
Cortelyou,  J.  T.  267 
Corver.W.W.  277 
Costanzo.F.  245 
Costello.  G.  T.  26 
Costolnick,  J.  J.  175 
Cotter,  D.  J.  131 
Cottin,  A.  303 
Cottle,  J.  E.  372 
Cotton,  J.  D.  271 
Coulter,  J.  B.  81 
Courtols.  G.  18 
Cowle,  D.  322 
Cox,  A.  L.  392 
Cox,  C.  D.  2.56 
Crabb,  H.  H..  Jr.  187 
Cramer,  F.  R.  85 
Cramer,  R.  D.  237 
Cranz,  F.  W.  102 
Crawford.  D.  B.  306 
Crawford,  J.  M.  118 
Crawford,  P.  B.  314 
Crawford,  W.R.  383 
Crockett,  W.  E.  303 
Cronberger,  L.  C.  350 
Cropper,  F.  R.  205 
Crump,  R.  326 
Cucchiara,  O.  246,  352 
Culick,  F.  E.  C.  211 
Cullen,  O.  E.  376 
Cullis,  C.  F.  139 
Cumming,  J.  B.  318 
Cummings,  A.  D.  56 
Cummins,  J.  J.  93 
Cupps,  C.  Q.  190 
Curran,  G.  P.  339 
Curtis,  A.  C.  328,  399 
Curtis,  A.  W.  205 
Curtis,  H.  M.  267 
Cuttriss,  D.  B.  394 

D 

Dahlin,  E.  B.  122 
Dahmen,  E.  A.  M.  F,  351 
Damm,  V.  343 
Danes,  V.  L.  271 
Daniel,  C.  206 
Danoff,  J.  S.  34 
Daubert,  T.  E.  307 
Davenport,  A.  J.  138 
Davenport,  S.  T.  180 
Davidson,  M.  J.  259 
Davis,  C.  R.  367 


Davis,  H.  L.  218 
Davis,  J.  E.  277 
Davis,  R.  W.  343 
Davis,  W,  H.  92 
Davis,  W.  K.  112 
Davis.  W.  L.,  Jr.  58 
Davison,  K.  110 
de  Alvarenga,  M.  M.  314 
De  Beixdon,  P.  14 
DeBoer,  P.  C.  T.  320 
DeCraene,  M.  L.  197 
DeFord,  D.  D.  68 
Degering,  E.  F.  284 
Degott,  V.  J.  193 
DeGraaf,  J.  284 
Delacour,  J.  326 
Delaney,  L.  J.  25 
Delaney.  W.  G.  228 
Demchuk,  N.  233 
Demendi,  J.  F.  291 
Demoulin,  C.  279 
Dennis,  J.  C.  51 
Denniston,  D.  W.  27 
Densham,  A.  B.  234,  268 
Dent,  F.  J.  57 
Depew,  C.  A.  211 
DePugh,  D.  53,  374,  391 
Deroche,  J.  275 
Derr,  E.  L.  349 
Derry,  L.  W.  32 
de  Ruiter,  W.  J.  294 
Desnos,  G.  276 
des  Royeries,  A.  278 
Destriau,  M.  72 
Deugau,  A.  V.  227 
DeVaney,  F.  D.  57 
Devaney,  W.  E.  49,  138, 

293 

DeVoe,  W,  F.  41 
Dewael,  F.  176 
DeWinton,  C.  J.  P.  398 
Dhuin,  J.  38 
Dickinson,  A.  S.  332 
Dickinson,  W.  O.  26 
Diddens,  A.  164 
Dieumegard,  M.  5 
Dijkstra,  R.  351 
Differ,  J.  E.  395 
Dillman,  E.  E.  192 
Dimick  K.  P.  137 
Dimitrov,  M.  375 
Dimmock,  T.  H.  356 
Dixon,  L.  A.  66 
Dixon,  P.  S.  356 
Dixon-Lewis,  G.  418 
Dneprenko,  K.  V.  131 
Dobbs,  H.  E.  246 
Dobrynin,  V.  M.  11 
Dockus,  K.  F.  31 
Dodd,  E.  S.  94,  286 
Dodge,  B.  F.  174 
Dodgshon,  G.  H.  286 
Dolezal,  R.  35 
Donat.  E.  V.  12 
Donat,  G.  268 
Dorfman,  L.  M.  378 
Dorsch,  R.  G.  331 
Dorschner,  O.  55,  56 
Dosker,  C,  D.  158,  198,  199 
299, 234, 375 


Dougherty,  P.  F.  200 
Douglas,  C.  14 
Douglas,  F.  R.  287 
Dow,  W.  M.  402 
Dowd,  E.  J.  338 
Dower,  E.  J.  10 
Dreher,  P.  J.  26 
Driller,  D.  E.  138 
Driskell,  L.  R.  129 
Dros,  A.  A.  348 
Drushel,  H.  V.  70 
Dryden,  I.  G.  C.  160 
Duce,  R.  G.  277 
Ducommun,  J.  C.  42 
Duell,  M.  J.  125 
Duffey,  J.  G.  329 
Dugdale,  L.  137 
Duggleby,  P.  McC.  352 
Dukes.  W.  W.,  Jr.  231 
Dumee,  J.  A.  294 
Dunlap,  I.  R.  368 
Diuin,  M.  H.  43 
Dunn,  S.  A.  84 
Dunton,  M.  L.  48 
Dupuis,  J.  L.  403 
Durrett,  L.  R.  208 
Duzy,  A.  F.  Ill 
Dvoretzky,  I.  208 
Dyer,  A.  F.  41 
Dynon,  J.  E.  164 

E 

Eakin,  B.  E.  375 
Eakin,  J.  L.  14 
Eastman,  du  Bois  94 
Eastwood,  S.  C.  91 
Eaves,  P.  S.  K.  337 
Ebdon,  J.  F.  54,  245 
Eckard,  W.  E.  119,  362 
Eckert,  E.  R.  G.  104,  355 
Ede,  A.  J.  104 
Edge,  R.  F.  22,  340 
Edgecombe,  F.  H.  C.  210, 
248 

Edmister,  W.  C.  70,  139 
Edwards,  W.  D.  256 
Ehrlich,  P.  239 
Eickmeyer,  T.  C.  105 
Eldib,  I.  A.  404 
Eldred,  C.  L.  42,  217 
Eldrldge,  R.  W.  102 
Eley,  D.  D.  387 
Elfving,  T.  M.  366 
Elkins,  H.  B.  69 
Elliott,  J.  H.  96.  404 
Elliott,  K.  M.  91 
Ellis,  G.  O.  370 
Ellis,  H.  S.  288,  332 
Ellis,  M.  M.  396 
Elonka,  S.  134 
ElWakil.M.M.  365 
Ely,  O.  286 

Emmony,  R.  O.  E.  86, 332 
Endow,  N,  102 
Engell,  H.  J.  34 
Enright,  R.  J.  45,  117,  367 
Eremin,  E.  A.  247 
Eremin,  E.  N.  72,  270,  336 
Ergun,  S.  56 
Erhard,  A.  F.  84 


Ericson,  D.  R.  417 
Eschard,  F.  273,  340 
Escolas,  E.  J.  409 
Esperseth,  M.  H.  297 
Esposito,  G.  G.  170 
Ettre,  L.  S.  102,  172 
Eurenius,  M.  O.  310 
Evans,  D.  105 
Evans,  G.  E.  362 
Everett,  W.  S.  99 
Evers,  R.  L.  241 


F 


Fairbrother,  F.  W.  5 
Fantozzl,  A.  C.  87 
Farbar,  L.  211 
Farmer,  J.  W.  106 
Farnsworth,  J.  F.  58 
Farrar,  G.  L.  181,  376 
Farrell,  J.  H.  55 
Farrell,  M.  A.  174 
Fasman,  A.  B.  364 
Fast,  C.  R.  396 
Fatt,  I.  261 
Faul,  J.  C.  31 
Feder,  A.  M.  259 
Feigelman,  S.  404 
Feldkirchner,  H.  L.  93, 
162 

Feldstein,  M.  135 
Fenimore,  C.  P.  353 
Fensham,  P.  J.  271 
Fenske,  M.  R.  307 
Ferreruela,  M.  R.  196 
Ferris,  L.  C.  136 
Fester,  J.  I.  93 
Fester,  J.  L.  238 
Field,  F.  H.  420 
Field,  J.  H.  51 
Fierce,  W.  L.  296 
Filstead,  C.  G.,  Jr.  295 
Fincher,  D.  R.  315 
Firmigan,  R.  E.  206 
Firth,  L.  G.,  Jr.  84 
Firth,  W.  C.  274 
Fischer,  E.  A.  242 
Fisco,  R.  331 
Fish,  L.  W.  238 
Fisher,  J.  J.  153 
Fisher,  J.  L.  41 
Fishlock,  D.  146 
Fishman,  M.  J.  173 
Fishtine,  S.  H.  174,  212 
Fitzhugh,  R.  R.  136 
Fitzpatrick,  A.  S.  344 
Fitzsimons,  W.  A.  109 
Flavian,  C.  279 
Fleming,  H.  W.  12 
Fleming,  J.  D.  33 
Flickinger,  D.  H.  396 
Flinn,  R.  A.  125 
Flynn,  T.  M.  405 
Florence,  A.  275 
Floyd,  J.  H.  99 
Floyd,  R.  B.  229 
Flynn,  G.  P.  72 
Foldiak,  G.  309 


Fomichev,  A.  G.  372 
Ford,  E.  413 
Forney,  A.  J.  51 
Fomiti,  P.  M.  411 
Fortimati,  F.  83 
Fox,  E.  M.  87 
Fox,  J.  M.  377 
Fraade,  D.  J.  169,  173 
Fracker,  E.  P.  78 
Frados,  J.  W.  173 
Frame,  W.  R.  12 
Francis,  A.  W.  330 
Francis,  W.  E.  29,  63 
Franklin,  J.  L.  420 
Fredrickson,  A.  G.  284 
Freeman,  G.  R.  341 
Freeman,  O.  31 
French,  H.  144 
French,  H.  A.  76,  177 
Frey,  O.  235,  271 
Friedel,  R.  A.  212 
Friedman,  R.  247 
Friedman,  S.  21 
Frisquet,  P.  86,  158 
Fristrom,  R.  M.  382 
Fritts,  R.  W.  223 
Fry,  J.  190 
Frye,  C.  C.  227 
Frye,  C.  G.  128 
Fuchs,  W.  370 
Fudge,  G.  H.  205 
Fulford,  G.  N.  20 
Fulkerson,  W.  270 
Futrell,  J.  H.  419 

G 

Galle,  E.  M.  366 
Gallmeyer,  R.  D.  381 
Galt,  J.  F.  101 
Ganser,  P.  244 
Gard,  W.  S.  136 
Gardner,  F.J.  9,78,79, 
82,112, 225, 368 
Garratt,  W.  A.  84 
Gasnier,  M.  18 
Gauther,  C.  J.  219 
Gaven,  J.  V.,  Jr.  104 
Geer,  R.  L.  261 
Geerston,  L.  317 
Geffen,  N.  212 
Gerster,  J.  A.  138 
Gesser,  H.  233 
Getmantseva,  I.  P.  364 
Giammarco,  G.  192 
Gibb,  J.  Y.  278 
Gibbon,  A.  315 
Gibbs,  R.  K.  72 
Gibson,  R.  214 
Gibson,  R.  G.  2 
Giddings,  J.  C.  35,  69,  172, 
317 

Gilardi,  E.  E.  282 
Gilbert,  G.  N.  61 
Gilby,  A.  C.  173 
Gill,  E.  K.  320 
Gill,  J.  H.  216 
Gillett,  W.  H.  227,  335 
Gilson,  S.  334 
Ginsburgh,  I.  77 
Giusti,  H.  R.  265 


Glasgow,  C.  O.  262 
Glaubiz,  F.  63 
Glenn,  C.  G.  65 
Gocze,  E.  M.  307 
Goldstein,  R.  J.  104,  355 
Gollmar,  H.  A.  302 
Goodson,  W.  C.  294 
Goodspeed,  H.  T.  351 
Goodwin,  R.  D.  138,  175, 

403 

Gordon,  S.  69 
Gorin,  E.  21,  339,  405 
GorolAovatskii,  Ya.  B. 

302 

Gorry,  L.  J.  27 
Gossett,  J.  W.  207 
Gottenberg,  W.  G.  166 
Goudal,  B.  275 
Graalfs,  H.  E.  197 
Graham,  P.  W.  161 
Graham,  R.  H.  222 
Grainger,  J.  A.  203 
Grant,  A.  F.  250 
Grant,  D.  M.  248 
Grant,  G.  145 
Graves,  M.  E.  351 
Graves,  R.  D.  22 
Gray,  A.  P.  248 
Gray,  D.  H.  261 
Gray,  F.  F.  119,  152 
Gray,  K.  R.  273 
Gray,  R.  I.  173 
Grayson,  R.  D.  130 
Greco,  E.  C.  415 
Green,  A.  W.  200,  295 
Greene,  N.  D.  365 
Greene,  S.  B.  365 
Greenlee,  R.  E.  98 
Greenwald,  H.  L.  394 
Gregory,  D.  P.  78 
Grieves,  R.  B.  71,  419 
Griffith,  J.  C.  345 
Griffith,  T.  E.  329 
Grilling,  G.  W.  125 
Grimes,  P.  G.  364 
Grimm,  R.  D.  18 
Grindrod,  J.  39 
Grocott,  F.  342 
Grodde,K.-H.  327 
Grootenhuis,  P.  90 
Groppe,  H.  227 
Gross,  H.  F.  55 
Gross,  H.  W.  56 
Grubb,  G.  A.  277 
Grubb,  W.  T.  363 
Gruber,  A.  J.  236 
Grumer,  J.  62 
Gnmeberg,  G.  148 
Guccione,  E.  237,  333, 
368 

Gudkov,  S.  F.  340 
Guicciardi,  I.  D.  251 
Gulyaev,  G.  V.  375 
Gummel,  H.  K.  394 
Gunning,  H.  E.  319 
Gunson,  W.  E.  220 
Guptill,  F.  E.  305 
Gustafson,  W.  L.  50 
Gustavsson,  K.  A.  G.  50 
Gutberlet,  L.  C.  128 


Guthrie,  V.  B.  45,  266 
Gutmann,  W.  R.  12 
Gvozdev,  V.  D.  327 

H 

Habeck,  W.  J.  183 
Hafley,  W.  L.  145 
Haines,  D.  P.  341 
Haines,  H.  W.,  Jr.  235, 

270 

Haines,  W.  E.  33 
Hale,  D.  53,  54,  75,  122, 

164 

Half  yard,  E.  24 
Hall,  C.  E.  37 
Hall,  J.  W.  56 
Hall,  W.  K.  403 
Haller,  I.  341 
Halmos,  E.  E.,  Jr.  10,  39 
Halpern,  C.  103 
Hamilton,  G.  W.  338 
Hamilton,  R.  D.  243 
Hammer,  H.  161 
Hammond,  D.  P.  H.  146 
Handwerk,  G.  E.  155 
Hanks,  R.  V.  72 
Hann,  P.  D.  295 
Hansen,  D.  F.  276 
Hanson,  C.  E.  64 
Harbison,  F.  321 
Hardrath,  H.  F.  67 
Harman,  T.  C.  289 
Harmer,  D.  E.  341 
Harper,  E.  A.  294 
Harrington,  J.  17 
Harris,  B.  S.  363 
Harris,  J.  N.  33 
Harris,  M.  R.  386 
Harrison,  A.  G.  103 
Harter,  G.  331 
Harvey,  R.  D.  402 
Hashemi-Tafreshi,  H.  233 
Hassett,  J.  J.  357 
Hauser,  T.  R.  352 
Hawk,  C.  O.  304 
Hawkins,  W.  R.  231 
Hayman,  R.  F.  131 
Hays,  R.  178,  347 
Hedemann,  H.-A.  327 
Heike,  T.  161 
Heindl,  C.  J.  147 
Heine-Geldem,  R.  V.  414 
Heinze,  R.  V.  382 
Heinzel,  A.  305 
Heller,  F.  J.  79 
Hellwig,  L.  R.  404 
Hemminger,  C.  E.  127 
Henderson,  W.  386 
Henry,  J.  J.  89 
Hepner,  I.  L.  2 
Hepp,  P.  S.  99 
Herbert,  W.  55,  56 
Herbstein,  F.  H.  102 
Hermes,  A.  H.  J.  188 
Herring,  W.  M.  243 
Hesford,  J.  R.  169 
Hesp,  W.  R.  126 
Heumann,  J.  R.  227 
Heyke,  J.  E.,  Jr.  40 


Heylen,  A.  E.  D.  104 
Hickory,  F.R.  234 
Higgs,  A.  131 
Hill,  A.  M.  61 
Hill,  J.  G.  124 
Hill,  L.  C.  350 
Hill,  M.  L.  292 
Hiller,  A.  E.  136 
Himmelblau,  D.  M.  72 
Hindenlang,  A.  W.  5 
Hinman,  J.  E.  243 
Hinton,  C.  215 
Hipkin,  H.  G.  229 
Hirata,  M.  419 
Hird,  W.  T.  384 
Hirt,  T.  J.  139 
Hirschbeck,  J.  369 
Hissink,  M.  353 
Hiteshue,  R.  W.  21,  22,  93, 
304 

Hively,  R.  A.  416 
Hiza,  M.  J.  318 
Hobbs,  M.  80,  224 
Hodge,  H.  P.  274 
Hodgson,  A.  A.  102 
Hodson,  J.  A.  215 
Hofermann,  H.  203 
Hoffman,  E.  J.  51 
Hogan,  D.  P.  95 
Hoggarth,  M.  L.  63 
Hoglund,  P.  A.  96 
Holder,  L.  E.,  Jr.  224 
Holland,  B.  H.  121,  154, 
330 

Holland,  D.  R.  296 
Holland,  F.  A.  169 
Hollemann,  V.  H.  158 
Holm,  G.  J.  365 
Holm,  V.  C.  F.  125 
Holt,  B.  D.  351 
Holten,  O.  148 
Holzboog,  W.  H.  414 
Homanick,  G.  47 
Honda,  H.  56,  163 
Honig,  J.  M.  289 
Hopkins,  A.  D.  14 
Hopton,  G.  U.  191,  295, 
330 

Horn,  H.  F.  204 
Horton,  C.  F.  374 
Hoskin,  J.  159 
House,  H.  393 
Houser,  E.  A.  417 
Houvenagle,  R.  H.  240 
Howard,  R.  L.  80 
Howe,  R.  W.  397 
Howe,  S.  D.  243 
Howland,  E.  H.  90 
Hrycak,  P.  159 
Hubbard,  M.  E.  110 
Hubbard,  P.  S.  318 
Hudson,  H.  K.  219 
Hughes,  E.  M.  90 
Hughmark,  G.  A.  283 
Huff,  W.  R.  303 
Huitt,  J.  L.  260,  262 
Hull,  R.  J.  329 
Hulse,  C.  131 
Hume,  G.  S.  3 
Hunsaker,  J.  P.  55 


Hunsmann,  W.  203 
Hunt,  J.  M.  48 
Hunter,  F.  W.  18 
Huntington,  M.  G.  379, 
403 

Hurst,  W.  294 
Hutchinson,  D.  A.  353 
Huthnance,  W.  B.  47 
Hutt,  A.  167 
Huttlinger,  J.  B.  255 
Hyde,  M.  A.  85 
Hyder,  G.  137 

I 

Ibele,  W.  E.  104,  355 
Iddings,  F.  A.  70 
Inami,  S.  H.  241 
Inghelbrecht,  M.  164 
Ingold,  J.  H.  223 
Innes,  W.  B.  316 
Ionov,  V.  P.  174 
Isaacson,  F.  70 
Ivanov,  D.  375 

J 

Jackson,  B.  W.  4 
Jackson,  K.  R.  243 
Jackson,  M.  I.  161 
Jackson,  R.  369,  370 
Jacobs,  R.  B.  88 
Jain,  V.  K.  63 
James,  R.,  Jr.  194 
Janak, J. 172 
Janz,  G.  L.  290 
Jarman,  H.  G.  53, 124, 
156, 402 
Jean,  M.  237 
Jenett,  E.  313 
Jenkins,  A.  C,  283 
Jenkins,  R.  E.  159 
Jenks,  W.  R.  377 
Jenner,  E.  L.  237 
Jervis,  J.  W.  193 
Johansen,  R.  T.  14 
John,  G.  204 
John,  G.  S.  204 
Johnsen,  R.  H.  407 
Johnson,  E.  13 
Johnson,  G.  E.  51 
Johnson,  H.  M.  153 
Johnson,  H.  S.  355 
Johnson,  K.  W.  361 
Johnson,  L.  L.  411 
Johnson,  R.  L.  99 
Johnston,  H.  L.  54 
Jonakin,  J.  110 
Jones,  D.  L.  411 
Jones,  E.  G.  197 
Jones,  G.  W.  353 
Jones,  H.  159,  199 
Jones,  I.  W.  353 
Jones,  J.  H.  307 
Jones,  J.  L.  102 
Jones,  K.  R.  50 
Jones,  M.  E.  210 
Jones,  M.  P.  118 
Jones,  V,  131 
Jones,  W.  I.  147 


Jonkers,  E.  W.  294 
Jordan,  F.  X.  252 
Jordan,  P.  378 
Jordan,  R.  C.  26 
Jordyl,  G.  Y.  292 
Joseph,  J.  136 
Joseph,  R.  T.  43 
Joyce,  C.  P.  229,  297 
Judah,  M.  A.  53,  126,  266, 
399 

Jung,  M.  148 
vJungell,  V.  H.  A.  89,  90 
Justi,  E.  W.  363 


K 

Kahre,  L.  C.  292 
Kaiser,  J.  R.  59 
Kaldenberg,  D.  E.  285 
Kalman,  H.  S.  260 
Kaminsky,  S.  205 
Kanter,  C.  V.  96 
Kapo,  G.  140 
Karim,  G.  A.  163 
Kam,  F.  S.  126 
Kassube,  J.  R.  119,  152 
Kastrop,  J.  E.  367 
Katell,  S.  183,  187,  190 
Kauffmann,  W.  M.  195 
Kawa,  W.  22,  93 
Kawana,  Y.  56,  163 
Keane,  N.  J.  379 
Kearns,  K.  372 
Kebarle,  P.  104 
Kehl,  W.  L.  34 
Keim,  R.  O.  213 
Kelcec,  G.  Ill 
Keller,  E.  135 
Kelly,  A.  W.,  Jr.  201 
Kelly,  C.  I.  88 
Kelly,  J.  S.  46 
Kelly,  R.  E.  126 
Kelsey,  M.  C.  408 
Kel’tsev,  V.  V.  273 
Kelton,  P.  40,  52,  77,  192 
Kendall,  C.  R.  286 
Kennaway,  T.  60 
Kennedy,  A.  B.  166 
Kennedy,  D.  J.  307 
Kennedy,  J.  G.  2 
Kennedy,  W.  L.,  Jr.  180 
Kent,  C.  141,  204 
Kerbow,  O.  D.  153 
Kershaw,  R.  W.  387 
Ketcham,  H.  L.,  Jr.  204 
Ketta,  J.  J.  121 
Kharchenko,  V.  N.  354 
Khasanov,  M.  M.  388 
Khitrin,  L.  N.  317, 375 
Khudyakov,  G.  N.  375 
Kidnay,  A.  J.  318 
Killman,  H.  R.  400 
Kineyko,W.R.  356 
King,  A.  183 
King,E.G.  20 
King,E.M.  113 
King,  W.  C.  94, 161 
King,W.J.  165 
Kinkead,A.  96 


Kinney,  G.  288 
Kinney,  G.  T.  188, 252, 328 
Kinney,  P.J.  292 
Kirk,  W.  B.  146 
Kirkland,  T.  G.  58 
Kirkpatrick,  C.  V.  142 
Kirsch,F.W.  125 
Kiyonaga,K.  202 
Klapp,  A.  338 
Klapper,  D.  B.  77 
Klein,  R.  338 
Kleinberg,  J.  S.  408 
Klingelhoefer,  W.  C.  69 
Klinger,  O.,  Jr.  298 
Klinger,  O.  C.,  Jr.  15 
Klirkov,G.V.  284 
Knacke,  O.  23 
Kniebes,D.V.  386 
Knight,  A.  R.  319 
Knipschild,  J.  103 
Knorre,  V.  G.  72, 388 
Knox,  J.  A.  315 
Knox.J.H.  172 
Kobayashi,  R.  68,416 
Kobozev,  N.  I.  247, 270, 
336 

Koch,  L.  J.  221 
Koepf,E.H.  159 
Koester,  E.  A.  108 
Koger,  W.  C.  67 
Kohrt,V.H.U.  154 
Kolbel,  H.  35, 161 
Komar,  C.  A.  82 
Kon’Kov,A.A.  174 
Konnerth,  V.  W.  K.  204 
Kopper,P.K.  9 
Kooke,  C.  A.  95 
Kordesch,  K.  V.  113 
Kornfeld,  J.  A.  46,226 
Kortunov,  A.  357 
Kovalik,M.J.  304 
Kozlov,  G.  I.  72, 375, 388 
Krauss,  M.  104 
Krayer,  R.  S.  110 
Krieg,J.L.  119 
Kriegel,M.W.  178 
Krieve,W.F.  147 
Kronograd,  S.  O.  98 
Krueger,  R.H.  31 
Kruger,  J.E.  171 
Kruppa.W.J.  270 
Kruse,  F.H.  420 
Kucirka,  J.  F.  302 
Kuehl,D.K.  27 
Kuley,C.J.  352 
Kulman,  F.  E.  60,415 
Kimtz,  R.  R.  203 
Kuragano,  T.  296 
Kusler,  J.  E.  29 
Kwart,  H.  284 


L 

Laff ,  M.  284 
Laidler,K.J.  176 
Lallemant,  C.  18 
Lamb,D.E.  317 
Lamb,L.  L.  227 
Lambert,  E.  F.  414 


Lament,  N.  48 
Landau,  M.  60 
Landes,  I.  H.  43 
Landes,  K.  K.  8 
Landsberg,  H.  H.  41 
Lanewala,  M.  A.  320 
Lannert,J.  W.  383 
Lang,  J.F.  345 
Langley,  B.  161 
Lantz,  A.  C.,  Jr.  371 
Lapera,  D.  J.  17 
Larant,  M.  114 
Larson,  H.L.  64 
Larson,  J.G.  403 
Larson,  N.G.  77 
Lascoe,  S.  52, 84 
Lasky,B.H.  225 
Latva,J.D.  101 
Lavine,  I.  5 
Lawlor,  D.  L.  93,238 
Lawrence,  C.  81 
Lawrence,  C.  J.  92, 134, 
259, 261 

Lawson,  W.  E.  323 
Lawther,  P.J.  344 
Lazarre,F.  263 
Lee,A.  E.  206 
Lee,  E.  S.  313 
Lee,K.Y,  372 
Lee,M.R.  118 
Lee,R.W.  193 
Lefort,  L.  275 
Leftault,  C.  J.,  Jr.  137 
Legge,M.  S.  47 
LeGouestre,  J.  279 
Leland,  T.  W.,  Jr.  270 
Lelong,J.  237 
Lemaire,  N.A.  72 
Leonard,  E.F.  174 
Leonard,  H.G.  311 
Leonhardt,  E.  9 
Lemer,J.  334 
Leroux,  R.  89,233 
Lesser,  R.E.  294 
Leterle,J.F.  101 
Letton,K.  208 
Luetner,H.W,  405 
Levaggi,D.A.  135 
Levoy,  M.  253 
Levy,E.  274 
Levy,J.B.  247 
Lewin,  J.  D.  416 
Lewin,  S.  Z.  175,243 
Lewis,  D.  76 
Lewis,  J.S.  145 
Lewis,  N.  J.  238 
Lewis,  R.  D.  379 
Lewis,  W.  331 
Lewis,  W.K.  162 
Li,C.C.  319 
Lias,  S.  G.  239 
Liddiard,  E.  A.  G.  170 
Liebhafsky,  H.  A.  291 
Lieffers,  W.  C.  130 
Lightfoot,  E.  N.,  Jr.  291 
Linhardt,  H.  D.  289 
Lindblom,  H.  B.  99 
Lincoln,  J.  A.  376 
Linde,  G.  163,273 
Linde,  H.  238 


Linden,  H.  R.  93, 162 
Lindsey,  R.  V.,  Jr.  237 
Lipinski,F.  76 
Lipman,  M.  S.  306 
Lipscomb,  W.  N.  387 
Lipsky,  S.  R.  172 
Little,  L.F.  227 
Liu,B.Y.H.  26 
Liu,S.L.  140,314 
Llewelyn,  D.  A.  B.  24 
Lockerbie,  T.  E.  377 
Lof,  G.  O.  G.  365 
Lohofer,  F.  369 
Loiskandl,W.  197 
Long,F.V.  231 
Long,F.W.  156 
Long,  R.  343 
Louis,  C.  265 
Love,D.K.  262 
Love,F.H.  14,16 
Loyd,  E.  H.  408 
Lucchesi,  P.  J.  247 
Ludwig,  H-B.  161 
Lynch,  J.  H.,  Jr.  236 

Mc-Mac 

MacAdams,  W.  K.  156 
McBride, L.F.  381 
McCaslin,  J.  C.  292 
McClure,  G.  M.  87, 332 
McConnell,  J.  E.  218 
McCorkindale,  W.  208 
McCune,  J.  D.  87 
McDevitt,  D.  B.  121 
MacDonald,  S.  58 
McDowell,  D.  W.,  Jr.  386 
McDowell,  R.  S.  420 
McEachron,  W.  D.  1 
McEntee,  J.  R.  261 
McEvoy,  J.  E.  290 
McFadden,  W.  H.  211 
McGee,  J.P.  302 
McGhee,  E.  80,115,116, 
224, 349, 367 
McGill,  W.J.  270 
McGlothlin,  B.  B.  260 
McKee,  D.W,  160 
McKee,  E.M.  367 
Mcllvain,  D.  R.  57 
Maciver,  D.  S.  34 
McKetta,J.J.  317,319 
McLain,  D.  R.  71 
MacLaren,  D.  D.  240 
McLaren,  L.  172 
McLean,  D.K.  374 
McNamara,  R.  F.  183 
MacNeille,  S.  M.  351 

M 

M  M  M  M  M  M 
Mace,  G.  E.  192 
Macinko,  J.  88 
Mackay,  J.  D.  260 
Mackintosh,  A.  R.  223 
Macormack,  J.  G.  234 
Madaras,  J.  D.  308 
Madden,  R.  21 
Maddox,  R.N.  51 


Maehl,R.  246,352 
Maennig, H.G.  35 
Maezawa,  M.  296 
Magee,  E.M.  175,356 
Maher,  J.B.  155,397 
Maier,  L.  F.  9 
Mair,  J.  397 
Maitland,  A.  43 
Mails,  J.  97 
Mandy,G.F.  373 
Manganelli,  R.  M.  282 
Mannella,  G.  G.  139 
Manning,  F.  224 
Manning,  F.S.  320 
Maradudin,  A.  P.  81 
Marciano,  D.  199 
Marghera,  P.  192 
Margolin,  S.  V.  307 
Maroti,  R.  232,375 
Marsh,  J.D.F.  11,120 
Marsh,  W.D.  43 
Marshall,  W.H.  54 
Marsik,  F.  V.  287 
Martin,  B.  T.  D.  131 
Martin,  E.  A.  234 
Martin,  H.  A.  124 
Martin,  H.  V.,  Jr.  96, 165 
Martin,  J.  275 
Martin,  R.  53, 75, 145, 359 
Marton,  F.  D.  169 
Masamune,  S.  211 
Massey,  L.G.  296 
Mason,  E.  A.  209 
Mastin,  R.  G.  27,399 
Masuda,  A.  227 
Masuda,  T.  56, 163 
Mate,  C.  F.  419 
Mathieu,  E.  263 
Mattozzi,  M.  76 
Matula,  R.  A.  235 
Maurice,  J.  269 
May,W.W.  120 
Meany,  J.  J.,  Jr.  207 
Meams,  W.,  Ill  335 
Medlock,  G.  T.  76 
Meeker,  J.E.  352 
Meesen,  H.  55 
Meiboom,  S.  312 
Meijer,  R.  J.  348 
Meghreblian,  R.  V.  147 
Meinhold,  T.  F.  411 
Meissner,  H.  P.  362 
Meloan,  C.  E.  209 
Mengers,  C.F.  236 
Mentel,R.  A.  205 
Mercer,  R.F.  395 
Merritt,  C.,  Jr.  284 
Merryman,  C.  J.  395 
Messer,  E.  S.  233, 401, 402 
Metzner,  A.  B.  210 
Meyer, E.F.  418 
Meyler,J.J.  345 
Michels,  A.  70 
Miles,  O.L.  310 
Miller,  C.  E.  88, 194 
Miller,  D.R.  241 
Miller,  H.P.  332 
Miller,  J.  E.  49, 174, 293 
Miller,  J.G.  103 


Miller,  J.  S.  416 
Miller,  S.  A.  55 
Miller,  S.C.,  Jr.  294 
Milligan,  B.  207 
Milliken,  S.  R.  79 
Millington,  J.  59 
Mills,  C.E.  13 
Milner,  G.  161 
Milsztajn,  V.  J.  103 
Milton,  R.  M.  154, 155, 163 
Minchin,L.T.  15,133 
Misk,  A.  49 
Mitten,  L.  G.  385 
Miura,  Y.  420 
Miyauchi,T,  211 
Moeller, C.E.  244 
Mohling,  F.  355 
Mollo,F.X.  50 
Molyneux,  F.  61 
Moncrieff-Yeates,  A.  J.  365 
Montgomery,  J.  R.  136, 

335 

Montgomery,  D.  S.  20 
Moore,  A.  S.  409 
Moore,  B.  240 
Moore,  B.H.  13 
Moore,  G.R.  397 
Moore,  L.  D.  59 
Moore,  N.  P.  W.  90, 163 
Moos,  A.  M.  185, 29*0 
Morgan,  J.  4 
Morgan,  N.E.  289 
Morris,  D.  315 
Morris,  J.C.  33 
Morris, J.E.  20 
Morris,  R.  A.  414 
Morrissey,  R.  J.  354 
Morrison,  J.  A.  320 
Morse,  J.G.  112 
Morse,  R.D.  110 
Morse,  W.F.  19 
Mosby,  R.  C.  119 
Mosely,  R.  B.  283 
Moss,  R.  L.  125 
Mottley,J.P.  315 
Mottley,  J.  R.  51, 228, 328 
Mount,  W.W.  366 
Moyal,  M.  232 
Moys,  H.  404 
Mullineaux,  R.  D.  387 
Mundy,  J.  N.  209 
Munson,  M.  S.  B.  420 
Munster,  J.  21 
Murdy,E.  17 
Murphy, C.E.  374 
Murphy,  W.  I.  R.  93 
Murray,  J.  N.  364 
Murthy,P.S.  22,340 
Muskat,  M.  325 
Mylander.R.  311 

N 

Nahmias,D.  320 
Nakanishi,J.  274 
Nasini,  A.  G.  33 
Navarre,  R.  256 
Neal,J.W.  224 
Neff,  L.  D.  283 
Neidert,  W.  B.  123 


Nelson,  C.G.  159 
Nelson,  J.M.  122 
Nelson,  R.C.  173 
Nelson,  R.  N.  397 
Nemeth,  J.  103 
Nemhauser,  G.  L.  385 
Netschert,  B.  C.  75 
Nettleton,  M.  A.  139 
Neuenschwander,  E.  290 
Newell,  F.T.  399 
Newling,  W.  B.  S.  11,120 
Newton,  V.  C.,  Jr.  117 
Nichols,  G.  B.  325 
Nicklin,I.T.  121,154,295, 
330 

Niedrach,  L.  W.  291,363 
Niehaus,  A.  33 
Nielsen,  M.  1 
Nielsen,  R.E.  66 
Nielsen,  R.J.  394 
Nielsen,  R.L.  281 
Nikolajenko,  V.  271 
Nimitz,  W.  417 
Nishiwaki,  N.  419 
Nonhebel,G.  210 
Nonnenmacher,  H.  235, 
238, 272 

Nooy,B.V.  16,400 
Norman,  G.  414 
Norwood,  M.  H.  113 
Nye,  L.  B.,Jr.  218 

o 

O’Brien,  D.L.  411 
O’Brien,  J.  J.  43, 216 
O’Brien,  J.P.  312 
O’Brien,  L.J.  412 
Odier.R.  278 
Odioso,  R.  C.  59 
O’Donnell,  J.  P.  157,188, 
231,288, 400 
Ogloblina,  L.  I.  378 
O’Hair,  H.  311 
Ohline,R.W.  68 
Okuno,  I.  33 
O’Leary, J.P.  302 
Olivadoti,  P.  P.  Ill 
Olsen,  H.L.  71 
Olsen,  W.  A.,  Jr.  415 
Olson,  D.R.  166 
01und,S.A.  13,371 
Oman,  R.  A.  319 
O’Meara,  D.G.  124 
Oppelt,W.  H.  304 
Oriolo,  D.  J.  57 
Ormstom,  R.  H.  234 
Osborn,  F.W.  381 
Osthaus,K.  H.  57 
Ostroff,A.G.  119 
Oswin,  H.  G.  114 
Othmer,  D.  F.  355 
Ottenstein,  D.  M.  171 
Ouchi,  K.  56, 163 

P 

Paal,Z.  309 
Padovani,  C.  251 


Padovani,J.  262 
Pagnier,G.  103 
Pagnotto,  L.  D.  5,69 
Paillassa,  R.  5 
Palica,  S.  N.  415 
Palm,D.C.  157 
Palm,J.W.  228 
Palmer,  H.B.  139 
Palmer,  K.N.  241 
Palmer,  N.T.  7,114 
Panckhurst,  M.  H.  387 
Papadopolous,  M.  N.  51, 
349 

Papas,  G.F.  240 
Papp,  C.  A.  175 
Pappas, G.F.  238 
Paria,  G.  264 
Parker,  C.M.  208 
Parker,  H.W.  365 
Parker,  M.E.  136 
Parker,  R.  F.  297 
Parkhill,  T.  D.  338 
Parr,  C.  355 
Parravano.  G.  376 
Parsons.  B.  I.  20 
Pasini,  J.,  Ill,  82 
Paslay,  P.  R.  187 
Pasley,  M.  R.  165 
Pasternak,  V.  R.  201 
Patterson,  C.  T.  262 
Patton.  W.F.  162 
Paul.E.G.  248 
Paul.  R.  S.  306 
Pauli,  P.L.  83 
Paulsen.  H.  C..  II  280 
Paxton,  R.R.  291 
Pearce,  T.  J.  P.  379 
Pearson.  W.C.  50 
Pechtold,  N.  94 
Peet.J.R.  3.35 
Pekarek.J.  L.  262 
Penaud,  J.  100 
Pendergrass.  J.  D.  11 
Penther,  C.  J.  209 
Peppercorn.  L.  M.  142 
Perl, R.L.  277 
Perraud.  M.  200.263 
Perrett.R.H.  172 
Perrine, R.L.  38 
Perry,  J.L.  401 
Peters,  D.  A.  215 
Peters. W.C.  60 
Petit  lean,  D.  L.  137 
Petrich.L.  117 
Pfefferkom.  V.  H.  187,257 
Pfeiffer,  R.  W.  201 
Pfenninger,  H.  264 
Pfister.W.C.  228,328 
Phillips,  B.  A.  133 
Phillips,  H.C.D.  215 
Phillips.  W.  G.  25 
Pichler.V.H.  161 
Pike.D.E.  191 
Pilloy.M.  267 
Pistole,  H.  327 
Pitts,  P.M.,  Jr.  296 
Pitzer.R.M.  387 
Pleasance,  B.  205 
Poettmann,  F.  H.  114 
Polak,  L.  S.  375 


Pommersheim,  J.  A.  67 
Pool.G.L.  230 
Poole,  C.  P.,  Jr.  34 
Porter,  H.T.  379 
Porter,  W.  H.  B.  164 
Porth.V.H.  188 
Pounder,  J,  A.  81 
Poupon,  A.  49 
Powers,  J.  417 
Powers,  J.E.  14 
Prass.H.J.  166 
Pressel,  K.  17 
Predvoditelev,  A.  S.  368 
Preston,  S.T.,  Jr.  137,138 
Prezlj.V.M.  209 
Price,  D.  P.  137 
Price,  H.  A.  71 
Prigg,J.A.  26,97 
Pritchard,  J.  173 
Proctor,  J.F.  138 
Proes.N.M.E.  295 
Protat.H.R.  366 
Pryor,  J.E.  152 
Puckorius,  P.  R.  140 
Purnell,  J.H.  172 
Pursley,  S.  A.  235 
Putman,  L.E.  301 
Pylant,  H.  S.  23. 59,128, 
308, 407 


Q 

Quincy,  G.L.  380 


R 

Radley,  S.  A.  311 
Raezer,  S.  D.  71 
Ragland,  D.  38 
Raley, J.H.  387 
Ralph.  H.D.  39 
Rao,  M.  N.  312 
Rase,  H.F.  56 
Raymond,  L.  130 
Raynal.J.  188 
Reamer,  H.H.  311 
Reay,  D.  29,63 
Reck,  R.  A.  375 
Redberger,  P.  J.  288,332 
Redlich,  O.  51 
Redman,  M.  322 
Reed.D.W.  278 
Reed,  P.  122 
Reed, R.L.  278 
Reed,  SB.  167 
Reed,  T.  B.  319 
Reese,  L.C.  25 
Regan,  T.J.  200 
Reichl.E.H.  110 
Reid, R.C.  34 
Reinhart,  H.  C.  414 
Reiss,  V.J.  83 
Renauldon,  A.  86, 158 
Renshaw,  A.K.  379 
Retallick,  W.  B.  405 
Reti.A.R.  362 
Retofsky,  H.  L.  212 
Rew,  R.  61 


Reynolds,  L.  C.  385 
Raynolds,  S.  L.  87 
Ricca.F.  33 
Rice,  H.L.  151 
Rich,  J.  A.  284 
Richards,  H.  G.  225 
Richer,  G.N,  311 
Richter,  G.N.  320 
Ricketts,  T.  S.  236,406 
Rieckmann,  M.  328 
Rieve,R.W.  296 
Rigassi,  D.  A.  39 
Riley,  H.  G.  50, 294 
Ringo,  D.  192 
Rinia,  H.  348 
Rinker,  R.  G.  318 
Rinne,  J.  E.  300 
Risley, R.E.  61,399 
Robbins,  J.  105 
Roberts,  L.R.  121,317 
Roberts,  M.  S.  225 
Roberts,  O.P.  306 
Robertson,  K.  W.  13 
Robinson,  G.  Y.,  Jr.  55 
Robinson,  W.  A.  14 
Robinson,  W.  E.  93,238 
Roder,  H.  M.  138, 175 
Rodgers,  J.C.  315 
Rodriguez,  F.  318 
Roeder,  J.,  Jr.  133 
Roemer,G.  34 
Rogge,  K.  12 
Rohleder,  G.  V.  315 
Rollins,  H.M.  116,151 
Rollins,  J.F.  408 
Romanenko,  P.  N.  354 
Romeo,  P.  L.,  Sr.  191 
Rooke,D.E.  26,97,272,310 
Rose,  A.  243 
Rosenberg,  A.  S.  316 
Rosenzweig,  W.  394 
Rosin,  H.  274 
Ross,  J.  72,287 
Ross,  J.E.  141 
Ross,  W.E.  87 
Rosser,  W.  A.,  Jr.  241, 247 
Rothfeld,  L.  B.  70 
Rotramel,  F.  A.  153 
Rottmayr,F.  200 
Roulet,  J.  277 
Rousseau,  J.  L.  I.  199 
Rousseau,  P.  E.  21 
Roussos,  J.G.  67 
Rowe,  C.  A.  106 
Rowland,  L.O.  16,112,251 
Rowlinson,  J.  S.  138, 353 
Rugheimer,  J.  H.  318 
Ruh,E.  102 
Ruhanik,  M.  Ya.  302 
Runyan,  E.  E.  282 
Rush, W.F.  31 
Rushing,  S.  S.  315 
Rutherford,  W.  M.  19 
Rutsch,  W.  35 
Ryan,  F.  M.  14 
Ryan,  W.  J.  206 
Ryder,  C.  13,228 


s 

Sackett.W.M.  152 
Sage.B.H.  311,320 
Sagert.N.H.  176 
Saini,G.  33 
Salamandra,  G.  D.  248 
Saldem,  A.  101 
Sallaberry,  M.  282 
Sal’nikov,  A.  A.  372 
Salvador!,  A.  255 
Samuels,  A.  47 
Sanda,  Y.  56, 163 
Sanders,  N.  H.  346 
Sandler,  S.  71,320 
Sandler,  Y.L.  7 
Sandoval,  I.  B.  239 
Sandulescu,  D.  303 
Santow,  L.  J.  181 
Sarachik,  M.  P.  395 
Sardisco,  J.  B.  415 
Sargent,  R.N.  174 
Sasaki,  K.  377 
Sauer,  M.  C.,  Jr.  378 
Savy,0.  276 
Sawicki,E.  352 
Schaurer,  G.  305 
Scheer,  M.  D.  338 
Schlesinger,  M.  D.  93, 304 
Schlumberger,  E.  M.  300, 
370 

Schmauch,  G.  E.  302 
Schmeling,  F.  306 
Schmidt,  L.D.  21 
Schmidt,  W.  151 
Schneck,H.  65,280 
Schneider,  R.  W.  387 
Schofl,  H.  55 
Schremp,  F.  W.  245 
Schubert,  C.  C.  354 
Schuck,E.A.  102 
Schuder,  C.  B.  333 
Schuh,F.J.  258 
Schuler,  R.  H.  203 
Schulz,  R.E.  373 
Schurr,S.  H.  324 
Schwartz,  A.  B.  35 
Schwartz,  R.  D.  68, 173, 
352 

Schwitzer,  V.  M.  K.  101 
SciulU,  C.  M.  58 
Scoggins,  M.  W.  71 
Scott,  J.  120,361 
Scott,  R.  W.  83 
Seager,  S.L.  35,317 
Searl,  M.  F.  292 
Sebastian,  J.  J.  S.  30 
Sebba,F.  270 
Sebestyen,  Z.  90 
Seemann,  V.  F.-W.  175 
Selwood,P.W.  34,271 
Sengers,  J.  V.  70 
Servasier,  A.  282 
Sessions,  R.  E.  50 
Sevastyanova,  I.  K.  248 
Sewell,  F.D.  224 
Seymour,  R.B.  340 
Shabanov,  S.  L.  210 
Shabica,A.C.  323 


Shahin,M.M.  172 
Shapovalova,  L.  P.  302 
Sharan,  H.  N.  318 
Sharpless,  R.  L.  353 
Shaw,J.P.H.  338 
Shaw,  J.  R.  330 
Shaw,  R.  R.  182 
Shepherd,  R.  M.  377 
Sheraton,  J.  360 
Sherrod,  G.  E.  37 
Sherwood,  P.  W.  32, 59, 
83,91,100, 171,208, 
244, 272, 336, 374 
Shida,S.  103 
Shields,  S.  E.  243 
Shine,  N.B.  307 
Shiring,C.G.  385 
Shoemake,  G.  R.  68, 173 
Shooter,  D.  387 
Short,  J.  A.  189 
Shroff,  G.  H.  312 
Shull,  S.E.  125 
Shultz,  J.F.  126 
Slgsby,  J.  E.,  Jr.  411 
Sill,L.  223 
Silvestrone,  M.  29 
Simmons,  F.S.  176 
Simmrock,  H.  203 
Simon,  H.  A.  355 
Simon,  R.  226 
Simpson,  P.B.  203 
Sinclair,  L.H.  310 
Skarstrom,  C.  W.  338 
Skinner,  G.B.  241 
Skougstad.M.W.  173 
Skule,  P.  P.  409 
Slade,  E.  A.  400 
Slater,  W.L.  94,  202 
Slattery,  D.  48 
Sleek,  L.  W.  407 
Sleeman,  D.  B.  207 
Sloane,E.A.  204 
Smith,  A.  V.  13,  228 
Smith,  D.P.  370 
Smith,  E.C.  348 
Smith,  E.  E.  220 
Smith,  G.D.  168 
Smith,  G.E.  395 
Smith.  G.H.  396 
Smith.  H.  243 
Smith,  H.  F.  316 
Smith,  J.  184 
Smith.  J.M.  34,  211 
Smith,  K.D.  394 
Smith,  L.  62 
Smith,  R.  276 
Smith.  R.T.  193 
Smith,  V.  395 
Smith,  W.P.  126 
Smith.  W.R.  48 
Smirnov,  K.  287 
Srniyan.O.W.  131 
Smuts,  J.  102 
Sneddon,  R.  40 
Sobczak.T.  181 
Sobotka.R.  250,  321 
Sohda.Y.  301,401 
Sokol’skit,  D.  B.  364 
Sommerville,  A.  W.  295 


Soper,  W.  A.  332 
Sorrenti,  G.  R.  228 
Soulages.J.  279 
Sparham.G.A.  160 
Sparrow,  E.M.  104,  355 
Spatz.M.  386 
Spaulding,  D.  B.  63 
Spaulding,  W.  H.  106 
Spencer,  E.  A.  66 
Spengler.H.  148 
Spicer,  T.S.  43 
Spiewak,  I.  222 
Spikes,  R.  F.  230 
Spinks,  J.  331 
SpitUer.E.G.  378 
Spracklen,  S.  B.  134 
Springbom,  H.  240 
Sprinks,  J.  298 
Squires,  R.G.  376 
Srefani,  A.  P.  356 
Staes.K.  354 
Stabler,  C.  230 
Stahmer,  A.  M.  75 
Stalkup.F.I.  68,  416 
Stangi.H.  318 
Starr,  D.B.  194 
Steele.  D.R.  191 
Stephenson,  R.  L.  58 
Sterkrade.O.  148 
Sterrett.E.  15,  32.  53, 

359,  398 

Stenberg,  J.  F.  4 
Stevens,  R.D.  76 
Stevens,  W.F.  407 
Stevenson,  F,  F.  61 
Stocklin,  G.  318 
Stockmayer,  W.  H.  104 
Stoecker.W.F.  326 
Stolberg.U.G.  237 
Stone,  A.  F.  191 
Stormont,  D.  H.  56,  92, 
126 

Stott,  C.  216 
Stoutenburg,  G.  H.  310 
Stracke,  F.  H.  335 
Strange,  J.P.  33,  414 
Stranski,  I.  N.  35 
Stratton,  C.  L.  347 
Straughan,  C.  F.  170 
Strauss,  W.  A.  5 
Strausz.O.P.  319 
Stresino,  E.  F.  97 
Strimbeck,  D.  C.  184 
Stroschein,  J.  F.  89 
Stroud.  L.  49,  138,  174, 
293 

Struck, R.T.  21 
Struth.H.J.  37,  106,  226 
Stubbs,  J.  A.  59 
Sugawara,  A.  278 
Sullivan,  J.W.W.  208 
Simdberg,  O.  M.  254 
Suval,M.L.  202 
Svehla,  R.  A.  388 
Swain,  P.  74,  214,  297 
Swaminathan,  V.  S.  3,  74 
Swan,  J.D.  351 
Swann,  M.H.  170 
Swann,  R.H.  328 
Swartz,  D.J.  165 


Swiss,  M.  75.  143,  305 
Switzer,  R.L.  130 
Symonds,  E.  249 
Syne,  A.  C.  208 
Szolcsanyi,  P.  318 
Szwarc,  M.  356 


T 

Taccogna,  O.  J.  348 
Taft,  E.M.  137 
Taliaferro,  R.  W.  14 
Talley,  R.N.  373 
Tamaru.K.  274 
Tantram,  A.  D.  S.  44,  290, 
363 

Tao,L.  C.  355 
Tao.L.N.  247 
Tarman.P.B.  386 
Tarmy.B.  M.  289 
Taschek,W.G.  290 
Taylor,  D.M.  85,  164, 

266 

Taylor,  L.  M.  208 
Taylor,  T.D.  14 
Taylor,  T.  I.  186 
Teed,J.T.  229 
Teichner,  S.  J.  405 
Tek.M.R.  281 
Templeton,  C.  C.  315 
Teranishi,  H.  388 
Tevebaugh,  A.  D.  365 
Tewfik.O.E.  420 
Textor.H.D.  21 
Thielsch.H.  130 
Thodos.G.  71,  175,  407, 
419 

Thomaes.G.  140,  212 
Thomas,  C.C.  397 
Thomas,  D.H.  125 
Thomas,  H.E.  336,  392 
Thomas,  W.L.  178 
Thompson,  C.  W.  345 
Thompson,  J.  A.  17 
Thompson,  R.  E.  70 
Thompson,  R.  R.  152 
Thormann.K.  154 
Thome,  H.C.  177 
Thorsheim,  J.  O.  186 
Tieman,  T.O.  419 
'Tiggelen,  A.  van  176 
Tikhonov,  V.  A.  372 
■niler.A.K.  101 
Tisot.P.R.  93 
Titterington,  W.  A.  291 
Tixier.M.P.  49 
Tobye,  I.T.  335 
Todhunter,  K.  H.  60 
Toles.G.E.  380 
Tomter,  S.  S.  364 
Tondu.P.  264 
Tonkin,  P.S.  241 
Tonnenbavun,  P.  H.  182 
Toren.P.E.  68 
Tosh.J.S.  51 
Touhey.E.A.  410 
Touloukian,  V.  S.  183 
Toyoda,  S.  56, 163 
Trieste,  R.  275 


Trilsch,  J.  D.  194 
Trimble,  G.  R.  224 
Trinks.W.  168 
Trivich,  D.  326 
Trouard,  S.  E.  314 
Troupe,  R.  A.  4 
Truitt,  J.K.  363 
Tsentsiper,  A.  B.  247, 
270, 336 
Tsu,T.C.  220 
Tsuchiya,  H.  M.  284 
Tucker,  A.  J.  293 
Turner,  C.  A.,  Jr.  64 
Turner,  C.C.  12 
Tyrrell,  H.  J/V.  326 
Tyvaert,  P.  279 


u 


Uchiyama,  M.  248 
Udall,  S.  L.  361 
Uhl,  W.  C.  73, 142 
Ungerer,  P.  D.  383 
Urban,  M.  175 
Urban,  P.  296 
Usyukin,  I.  P.  337 
Uthe,P.M.  206 
Utsumi,T.  355 


V 

Vail,C.O.  395 
Valbert,J.R.  34 
van  der  Auwera,  D.  36 
Van  Der  Poel,  C.  11 
Van  Der  Gulik,  P.  S.  70 
van  de  Venter,  J.  H.  119 
Van  Dolah,  R.  W.  63 
Van  Driesen,  R.  P.  404 
Vane,  S.G.  20 
Van  Itterbeek,  A.  354 
Vanpee,  M.  412 
van  Rossum,  J.  J.  50 
van  Swinderen,  J.  412 
Vasil’ev,  A.  S.  372 
Vencill,G.J.  146 
Veprek,  J.  A.  99 
Verhaert,  E.  77 
Verjaal,  A.  J.  351 
Vermeulen,  T.  211 
Viens,C.H.  70 
Vignes,  R.  277 
Viguier,  M.  273 
Vofsi,  D.  274 


Vol’pova,  E.  G.  378 
von  Bogdandy,  L.  35 
vonKutzelben,  S.  E.  338 
Voorheis,J.  362 
Vomkahl,  H.  L.  330 


Waddington,  G.  360 
Wagner,  C.D.  341 
Wagner,  R.L.  287 
Wainerdi,  R.  E.  185 
Wainwright,H.W.  60 
Waldie,A.D.  117 
Wales,  C.E.  317 
Walker,  C.J.  416 
Walker,  J.N.  131 
Walker,  J.Q.  171 
Wall,  L.  A.  203 
Wallace,  B.  A.  348 
Wallace,  R.W.  102 
Walter,  L.  127,230 
Wan,  S.  W.  296 
Wanderer,  E.  T.  385 
Wang,Y.L.  318 
Wantland,  C.  F.  208 
Ward,  J.  A.  407 
Ward,  R.W.  18 
Wamecke,  R.  I.  64 
Warren,  G.  64 
Watson,  D.  65 
Watts,  J.L.  135 
Waugh,  C.  C.  243 
Waugh,  J.S.  104 
Weber,  E.J.  345 
Weber,  G.  286 
Weber,  L.  A.  138 
Weber,  L.R.  398 
Webster,  H.  A.  67,170 
Weeks,  W.F.  360 
Weeter,  R.  F.  184 
Weichmann,  R.  L.  296 
Weiler,H.  18 
Wein,K.C.  218 
Weinberger,  A.  J.  360 
Weiner,  P.  D.  327 
Weisser,  O.  303 
Weissman,  S.  209 
Weisz,P.B.  35,403 
Weitenhiller,  H.  55 
Weller,  W.  W.  20 
Welter,  W.G.  100 
Wendlandt,  W.  W.  68 
Wendt,  R.  P.  209 
Wenzke,C.J.  139 


Wernick,  J.  H.  395 
Wertman,  W.T.  362 
West,  L.  H.  101, 136, 350 
Westervelt,  F.  H.  85 
Weyermuller,  G.  94,281 
Wheaton,  T.R.  7,  111 
White,  D.  L.  204 
White,  D.R.  317 
White,  G.W.  153 
White,  L.  F.  24 
White,  P.  341 
White,  P.T.  379 
Whiteheart,  J.  J.  381 
Whittingham,  R.  B.  160 
Wichert,E.  328 
Wickett,  J.  A.,  Jr.  106, 

334, 349 

Wiemer,R.F.  371 
Wijnen,  M.  H.  J.  355 
Wilbur,  W.E.  86 
Wilburn,  F.W.  169 
Wilder,  A.  B.  266 
Wiley,  D.  409 
Wilhelm,  R.  H.  317 
Wilhelmy,  C.  S.  375 
Wilkinson,  G.  372 
Wilkinson,  W.  H.  148 
Williams,  A.  418 
Williams,  A.  E.  92 
Williams,  A.  H.  217 
Williams,  C.  W.  224 
Williams,  D.  A.  299,400 
Williams,  H.  269 
Williams,  J.  R.  345 
Williams,  K.  R.  78 
Williams,  T.  J.  415 
Williamson,  M.  A.  178 
Wilmott,L.F.  303 
Wilson,  A.  190,323 
Wilson,  J.W.  109 
Wilson,  K.W.  165 
Wilson,  L.  A.  278 
Wilson,  N.  I.  74, 156 
Wilson,  R.  M.,  Jr.  352 
Wilson,  W.  A.  204 
Wing,  P.,  Jr.  135 
Winston,  D.  178 
Winter,  J.  A.  260 
Wirtz,V.R.  94 
Wise,D.C.  177 
Wise,H.  241,247 
Witherspoon,  P.  A.  159 
Witschakowski,  I.  W.  206 
Witonsky,  R.  J.  103 
Witzell,O.W.  235 
Wofford,  C.J.  120 


Wolf,  A.  P.  318 
Wolf,R.  404 
Wolfe,  E.  A.  12 
Wolfson,  D.  E.  236 
Wood,B.J.  247 
Wood,C.W.  40 
Wood,K.  311 
Wood,  N  E.  14 
Woodbrey,  J.  C.  239 
Woodruff,  C.R.  188 
Woods,  E.G.  54 
Woods,  H.B.  366 
Woodward,  T.  W.  239 
Work,  L.  T.  69 
Worley,  M.S.  50,370 
Wottan,  J.  T.  87 
Wright,  F.  359 
Wright,  J.H.  220 
Wright,  W.B.  415 
Wright,  W.F.  151 
Wu,  W.  R.  K.  336 
Wurth,  J.  286,342 


Y 

Yagley,  R.  J.  242 
Yamaguchi,  K.  56, 163 
Yang,  J-W.  420 
Yap, J.K.  50 
Yarborough,  L.  70, 139, 
226 

Yates,  D.J.C.  247 
Yeaple,  F.  D.  384 
Yoshida,F.  420 
Yoshida,  Y.  56, 163 
Young,  R.  A.  353 
Yuki,  N.  56, 163 


z 

Zaba,  J.  4 
Zabetakis,  M.  G.  4 
Zabrodsky,  S.  S.  103 
Zaffarano,  R.  F.  190 
Zaky,  A.A.  393 
Zarybnicky,  E.  J.  384 
Zavodny,  S.W.  412 
Zevnik,F.  C.  103 
Ziegler,  E.N.  419 
Zimmerman,  O.  T.  5 
Zirin,M.H.  326 
Zito,  R.,Jr.  254 


SUBJECT  INDEX 


A 

ABSORBERS 

dehydrator  system  262 
packed-column,  gas  dynamics  173 
stripper  propylene  sulfur  limit  228 

ABSORPTION 

chilling,  space  cooling  132 
condensate,  gasoline  constituents, 
low  temperature  294 
differential  gas  analyses,  flame  ion¬ 
ization  316 

gas,  in  agitated  gas-liquid  contactors 
420 

methanol,  ethanol,  ether  H.>0,  CO 
and  H.,  on  nickel  283 
n-butane  on  Vycor  glass  387 
odorizers,  fractionation  bypass  371 
refrigeration  appliances  277 
solutions,  carbon  dioxide  determina¬ 
tion  246 

2-phase  flow  of  adsorbed  vapors  283 

ACETONE 

Wacker  Process  309 

ACETYLENE 

BASF,  plant  269 

butynes,  pentynes,  determination  71 
chemical  derivatives  55 
conversion  of  hydrocarbons  247, 
336 

conversion  of  methane  in  a  plasma 
jet  375 
derivatives  55 

destruction  of,  in  flames  with  oxy¬ 
gen  353 

hydrocarbons  conversion,  discharge 
activation  247,  270 
hydrogenation,  platinum- tin  chloride 
catalyst  237 
manufacturing  cost  301 
methane,  ethane,  propane,  ethylene, 
propylene,  hydrocarbon  conver¬ 
sions  72,  247,  269 

methane  flame  reactions,  safe  mix¬ 
tures,  feed  gas  90 
polymerization,  surface  influence 
139 

submerged  flame  cracking  160 

ADSORPTION 

capillary  columns,  sol  coated  173 
catalysts,  alkanes  on  cracking  403 
chemisorption,  gas-solid  34 
hydrocarbons,  chromatography, 
acidic  oxides  283 

hydrogen,  chemisorption  on  semi¬ 
conductors  418 
hydrogen,  nickel  oxide,  carbon 
monoxide  271 

hydrogen  sulfide  removal  192 
packed-column,  gas  absorber, 
dynamics  173 
purification,  gases  372 
recovering  hydrocarbons  from  gas 
streams  402 

silica  gel,  zeolite,  charcoal,  methane 
on  318 

tungsten,  nitrogen,  carbon  monoxide 
33 

AIR  BLAST 

burners,  tunnel  166 


AIR  CONDITIONING 

Atlantic  Research  Corp.,  Alexandria 
Pa.  165 

Capitol  Park,  Washington  165 
centrifugal  and  adsorption  units 
combustion  61 

centrifugal  refrigeration  machine, 
area  cooling  114 
economical  cleaning,  waste  gases 
166 

factory  production  areas,  advantages 
204 

feasibility,  Australia  344 
gas-engine,  approval  344 
high  school,  Motmt  Vernon  62 
indoor  climate,  climatrol  346 
LP-gas,  motor  fuel  165 
lithium  bromide,  absorption  refri¬ 
geration,  corrosion  inhibition  31 
metering,  central  installation  276 
Refrigerant  metering  device  381 
solar  energy  26 

AIR  POLLUTION 

abatement,  LPG  as  motor  fuel  165 
catalytic  afterburner  411 
coal,  smokeless  fuel  56 
contaminant  tester,  aerosol  flow  of 
gases  387 

determination,  gas  chromatography 
411 

dust  control,  unbaked  coatings,  gas 
fired  ovens  205 
federal  control,  growth  26 
flameless  oxidation,  odor  elimination 
411 

Germany,  costs  at  Raunheim  410 

gas  producers  381 

medical  aspects  344 

organic  gases,  solvent  pollution  96 

reduction  410 

review  165 

sulfur  dioxide,  England  276 
toxic  organic  compoimds  determina¬ 
tion  205 

Auto  Exhaust 

burner,  hydrocarbons,  internal  com¬ 
bustion  engines  130 
crankcase  control  26 
gas  hydrocarbons,  infrared  analyzer 
102 

particulate  and  petrochemical  smog 
130 

ALARM  SYSTEMS 
compressor  stations  84 
ALCOHOL  SYNTHESIS 
methanol  273,  274 
ALKYLATE 

determination,  gas  chromatography, 
isoparaffln-olefln  208 
ALASKA 
Cook  Inlet  258 

ALKANES 

adsorption,  cracking  catalysts  403 

ALUMINA 

activated  coating,  gas  chromatogra¬ 
phy  137 

catalyst,  silica  gels,  pore  size, 
volume  20 
catalysts,  chromia  34 
chemisorption,  catalysts  247 


ALUMINUM 
drill  pipe  116 

piping,  lower  installed  costs  281 
tanker  construction,  low  tempera¬ 
ture  transport,  economic  compari¬ 
son,  LNG  of  coal  gas  123 
AMMONIA 
BASF  process  273 
capacity  increase  needed  270 
carbon  monoxide,  hydrogenation, 
iron  activity  102 

construction,  of  plants,  growth  200 
decomposition,  vanadium  nitride, 
kinetics  270 

equilibria  vapor  and  liquid  phase 
210 

Holland,  synthesis  plant  336 
Monsanto’s  Muscatine  Iowa  plant  55 
9  new  plants  to  go  on  stream  402 
nitrogen  fixation,  combustion  27 
production  centrifugal  compressor 
plant  301 

production  of  iron  catalyst  for  syn¬ 
thesis  from  by-product  magnetite 
375 

recovery,  coke  oven  gas  302 
recovery,  Linacre  works  160 
synthesis  237 

Ammonia  Production 
hydrocracking,  Athabasca  tar  sands 
92 

magnetite,  by-product,  iron  produc¬ 
tion  375 

Analysis 

absorbing  solutions,  carbon  dioxide 
determination  246 
ANALYTICAL  INSTRUMENTS 
device  for  sensing  equilibrium  con¬ 
ditions  386 

differential  scanning  calorimetry  171 
gas-liquid  partition,  chromathermog- 
raphy  68 

infra-red,  gas  analyzer  102 
oxygen  analyzer  171 
petrochemical  plants  238 
sampling,  flue  gas,  0=  determination 
245 

sulfur  in  gas  by  X-ray  absorption 
282 

thermobalance,  automatic  digital 
recording  68 

thermogavimetric  and  differential 
thermal  analysis  apparatus  171 
ultraviolet  spectrophotometer  68 
ANALYTICAL  METHODS 
absorbing  solutions,  carbon  dioxide 
determination  246 
assay  of  radioactive  labeled  com¬ 
pounds  and  elements  246 
calorimetry,  differential  scanning 
171 

density,  natural  gas  282 
determination  of  mercaptans  351 
determination  of  N.  C.  and  H  in 
metals,  inert  gas  fusion  351 
electrolysis  cell  imit  68 
indexing  inverted  on  edge-notched 
cards  386 

isoparaffln-olefln,  alkylate,  by  capil¬ 
lary  gas  chromatography  208 
lead  acetate  tile  method  for  H^S  282 
measurement  of  hydrogen  concen- 


tration  gradient  in  hydrogenation 
364 

molecular  weights,  determination, 
by  thermistor  208 
porosity  measurement  33 
properties  coal,  petrography  246 
review,  solid  and  gaseous  fuels  171 
test  for  plastic  pipe  386 
tracers,  radioactive  kryptonates  246, 
352 

ANNEALING 

furnace,  spheroidizing  97 
gas  fluid,  stainless  steel  treatment 
241 

ANODIC  PROTEaiON 
corrosion  control  170 
offshore  structures  169 
types,  bacteria  species  244 
APPARATUS 
liniiefied  eas  299 
APPLIANCES 

absorption  refrigeration  277 
altitude  influence  on  LPG  appliances 
performance  277 

approval  scheme,  gas  appliances  411 
bai^’ng  oven  and  broiler  combined 
277 

broiler  and  oven  modifications  63 
burner,  toroid,  flame  shaping  311 
company  activities,  Parkinson- 
Cowan  144 

connector,  flexing  and  strength  qual¬ 
ities  62 

conversion  to  different  eas  use  342 
cookers,  adapted  to  handicapped  382 
cooking  top.  force  vented  277 
cus<^omer  service  37,  109 
design  progress  146 
domestic  laundry  driers  26,  167,  277 
domestic,  service  contracts  285 
gas  characteristics  vs  performance 
26 

gas  vs  other  types,  heaters  132 
gas  dish  wa.sher  382 
gas  ranges  burner  control  valve  re¬ 
search  130 

Great  Britain,  appliance  develop¬ 
ment  109 
heaters  26 
heating  field  310 

market  survey.  LPG  appliances  130 
processing  plant  329 
sales  forecast.  1963  141 
suitability  of  LPG  variable-composi¬ 
tion  62 

toasters,  eas,  commercial  quantities 
toast  96 

utilization  efficiencies  277 

AROMATICS 

benzene,  toluene,  xylenes, 
polymethyl  benzenes  91 
benzene,  UV  spectrophotometric 
determination  69 
styrene,  butadiene  rubber  91 
ATHABASCA 

ammonia  production,  hydrocracking 

Canadian  tar  sands  plant  delayed 
361 

exploration,  mining  methods  222 
fuel  recovery  78 
hydrocarbon  production,  capital 
costs  112 

limitation  of  output,  production 
capacity  78 
AUTOMATIC  ANALYSIS 
gas  sampling  chromatographs  137, 


sensors,  33 
AUTOMATION 
booster  pump  feed  123 
burner  controls  278,  411 
catalytic  cracking  plant  243 
chart  recorders,  sampling  gas 
chromatography  137 
chromatographic  analysis,  large 
scale  column  performance  69 
compressor  stations,  Texas  Eastern 
193 

compressors,  engine  fuel  66 
computer  control  296,  376 
computers  control  wellhead  398 
control  system,  Illinois  Power  Co., 
Storage  fields  13 

control  systems,  supervisory  14,  105 
customer  billing  105 
distribution  system,  telemetering  24 
drilling  rig,  systems  concept  47 
electroscanner,  work  flow  122 
gas-flow  control  398 
geology,  information  retrieval  225 
information  theory  fundamentals 
156 

instnunents,  automatic  load  control, 
pressure  sensor  243 
interface  identification,  need  193 
keylock,  automatic,  LPG  loading 
system  334 
magnetic  switches  156 
meter  reading,  telephone  164 
mobile  computers,  test  of  area  for 
permanent  automation  device  134 
multi-product  pipeline  transporta¬ 
tion  121 

930  mi  pipeline,  1  man  control  14 
no  personnel  sacrifice  252 
odorant  addition,  dispatching  con¬ 
trol  96 

oil  production  263 
orince  meter  99 

performance  data  recording,  elec¬ 
tronic  control  230 
performance  data,  transmission 
economics  230 
performance,  transmission 
economics  230 

pipeline  control,  computer  297 
pulse  counting  device,  data  logging 
receipt  and  integration  of  piUses 
represent  CF  of  gas  134 
remote  control  computers  85,  194 
remote  meter  reading  398 
station  design,  performance, 
economy-efficiency  229 
steel  industry,  natural  gas  control 
205 

storage  field  50,  252 
telecontrol  development  384 
transmission,  telemetering  229 
underground  center,  emergency 
operations  122,  301 
underwater  robot  30 
AUTOMOTIVE  PRIME  MOVERS 
vexucuiar  gas  turbines  98 

B 

BAaERIA 

action,  protein  from  hydrocarbons 
337 

sulfate  production  101 
sulfide  formation,  injection  waters 
13 

water  flood  aspects  385 
BAaERIA  CONTROL 
biodegradable  detergents  217,  404 
stream  effluents  239 
surface  active  agents  101 


BACTERIA  CORROSION 

distribution  systems  244 
species,  anode  types  244 
sulfate  production,  reduction  101, 
244 

sulfate,  protection  32 
imderground  structures,  ferrous 
metals  sulfate-sulfur  redox 
action  100 
BALANCED  POWER 
increased  usage  357 
BENZENE,  See  also  Aromatics 
production  91 
determination,  ultra-violet 
spectrophotometer  69 
BIBLIOGRAPHY 
heat  transfer  104 
BIG  HOLE 

air  drilling  techniques,  joints  and 
stiffening  bars  116 
techniques,  teclinical  aspects  115 

BLAST  FURNACE 

natural  gas  use,  sales  to  steel 
industry  127 

temperatures,  use  of  coke  oven  gas 
127 

BOILING  BEHAVIOR 

liquid,  prediction  and  application 
209 

BOND  ENERGY 
C-H  bonds  34 
BORE  HOLE  DEVIATION 
laminar  formation  vs  sandstone, 
comparison  116 
BURNERS 

air  blast  tunnel  166  ,  , 

air  pollution,  auto  exhaust,  internal 
combustion  engines  130 
burner  diffusers  412 
burner  fuel  oil  properties,  survey, 
1962  62 

combustion  chamber  27,  63 
combustion  processes  345 
combustion,  oxidation  catalyst  in 
burners  131 
control  system  411 
conversion,  process  heat  311 
design,  steam  exit  control  35 
dual  fuel  64 

high  temperature,  gas  circulating, 
combustion  chamber  131 
mixing  chamber  ratios  241,  311 
preheating,  air  344 
radiant  atmospheric  345 
reactor  382 

research  laboratory.  Radiant  Heat¬ 
ing  Ltd.,  CJoventry,  Eng.  166 
rotary  joint  345 
space  heaters  26 
storage  facilities  408 
submarine  flames,  combustion  heat¬ 
ing  of  liquids  130 
superheat,  industrial  heating  347 
toroid,  flame  shaping  311 
ultrasonic  atomizing  for  oil  278 
use,  bore  holes  310,  412 
use,  boilers,  firing  coal  345 
BURNER  CONTROL 
automatic  controls  278 
gas  ranges,  burner  controls,  valve 
research  130 

steam  atomizing,  oil  burner  362 
BURNING  VELOCITY 
hydrogen-air  flame  27 

BUTADIENE 

rubber  production,  styrene. 


petrochemicals  91 
structure  of  positive  ion  353 

BUTANE 

air  mixing  plant,  France  164 
electron  bombardment,  poly¬ 
merization  341 

"glogas”  plant  Britain  198,  334 
isobutane,  thermodynamics  320 
kinetics,  thermal  decomposition  318 
methane-nitrogen,  vapor  liquid  317 
pyrolysis,  kinetics  and  mechanisms 
176 

source  for  production  of  gas, 
economics  154 
town  gas  manufacture  408 
transfer,  reforming  407 
unimolecular  reactions,  uncharged 
fragments,  mass  spectrometer  33 

c 

CALORIMETRY 

differential  scanning  171 
enthalpy  of  gas  mixtures  under  pres¬ 
sure  283 

microcalorimeters  316 

CARBON  BLACK 

ammonia,  synthetic  rubber,  sulfur 
petrochemical  plants  238 
mobile  plants,  flexibility,  shut-in  gas 
wells  91 
CARBON  DIOXIDE 

determination,  absorbing  solutions 
246 

laminar  free  convection  355 
number  6  oil,  producing  403 
recovery  329 

thermal  conductivity,  critical  region 
70 

use  in  fracturing  150 

Removal 

KsCOa  hot  process,  coal  gasiflcation 
190 

CARBONIZATION,  see  Coal 
CARBON  DISULFIDE 
methane  and  sulfur  270 
methane,  ethane,  propane,  to 
disulfide  235 
CARBON  MONOXIDE 
crude  gas,  low  55,  56 
flame,  spectrum,  high  resolution  173 
gas  treatment,  oxidations  200 
oxidation,  silver  effect  125 
Removal 

from  olefin-containing  gas  mixtures 
369 

town  gas,  experiments  in  detoxifica¬ 
tion  11,  190 

water  gas  shift  catalyst,  hydrogen 
production  125 
CARBONACEOUS  DEPOSITS 
silica-alumina  deposits  56 
CARBONIZATION 
industrial,  properties  236 
CARBONYL  SULFIDE 
reactions,  hydrogen  83 
removal,  conversion  to  H-S  12 
removal,  gaseous  hydrocarbons  294 
CATALYSIS 

adsorption  of  Hj  on  Co  on  NiO  271 
catalytic  activity,  Vycor  glass  270 
combustion  of  carbonaceous  de¬ 
posits  within  porous  particles  403 
ethyl  bromide  341 
granule-induced  phenomena, 
packed  bed  317 

kinetics,  heterogeneous  reaction  35 
Ni-MgO  catalysts,  properties  ^1 


nitrogen  tolerant,  hydrocracking  302 
oil  gas  plants  23 
oil  hydrogenation,  fluidizing  bed 
catalysis  126 

CATALYSTS 

activity,  poisoning  303 
adsorption,  alkanes  on  cracking  403 
air  or  gas  to  catalytic,  chemical 
metallurgical,  and  thermal  proc¬ 
esses  201 

alumina  and  silica  gels,  control  of 
pore  volume  and  size  20 
calcium  timgstate,  calcium  mag¬ 
nesium  molybdate,  heats  of 
formation  20 

carbon  monoxide  removal,  water 
gas  shift,  hydrogen  production  125 
catalysts  pellets  gaseous  counter 
diffusion  70 
chromia-alumina  34 
coke,  ethylene-olefin  cracker,  flui- 
di^d  b^,  BASF  process  271 
copper,  oxidation  of  hydrocarbons 
on  302 

diffusion,  porous  34,  35 
dehydrogenation,  alumina-fluorine 
125 

Fischer-Tropsch,  reaction  mechan¬ 
ism  Co,  Fe,  and  Ni  161 
hydrocracking  nitrogen  tolerant  302 
hydrogen,  ammonia,  cost  reduction, 
CO  reduction  91,  336 
iodine  reactions,  dehydrogenation 
of  hydrocarbons  387 
iron,  coal  chemicals  production  93 
iron  from  by-product  magnetite, 
ammonia  production  102,  375 
iron,  structure,  hydrogen  sulfide 
poisoning  126 
Japan,  production  92 
magnesium  metavanadate,  magnes¬ 
ium  pyrovanadate,  heat  capacity 
and  entropies  20 
magnetite,  iron  from,  ammonia 
production  375 

metal  contaminants,  removal,  De- 
Met  process  20 

Met-X  process  economical  improve¬ 
ment  56 

modifications,  cyclic  reforming  303 
nickel-MgO,  properties  271 
nickel-oxide,  hydrogen-carbon 
monoxide  271 
packed  bed  270,  371 
palladium  on-alumina  418 
palladium  reactions  between- 
deu^terium  and  dlalkylacetylenes 

parameters  of  reactors  140 
para-ortho,  conversion  activity  302 
petroleum  industry  developments 
302 

platinum-black,  activity,  propane 
cracking  160 

reforming,  butane,  Otto  process  20 
sillcatungstic  acid,  propylene 
polymerization  378 
silica-alumina,  carbonaceous 
deposits  56 

solid-in-gas  suspensions,  heat 
transport  mediums  302 
structure,  physical  chemistry  303 
sulfide,  properties  and  uses  303 
sulfur  affect  125 
sulfur  removal  240 
transport  phenomena  effect  on 
activitiy  271 

vanadium  nitride,  ammonia  decom¬ 
position  kinetics  270 


Vycor  glass,  activity  270 
CATALYTIC  AaiVITY 
air  pollution,  after  burner  411 
ammonia,  carbon  monoxide,  hydro¬ 
genation,  -iron  activity  102 
CATALYTIC  CRACKING 
automatic  plant  243 
cost  cutting  160 

platinum  black,  activity,  propane 
160 

CATALYTIC  REFORMING 

butane,  Otto  process  20 
steam-reforming,  hydrogen  produc¬ 
tion  from  hydrocarbons  377 
CATHODIC  PROTEaiON 
anode  types,  bacteria  species  244 
Canvey-Leeds,  CH4  system  314 
casing  failure,  reduction  67 
maintenance,  cost  of  failures  cost  of 
current  coating  insulation  at 
joints  136 

pipeline  application  31 
rectifiers  101 
soil  corrosion  67 
upgrading  continuous  protection 
stabilized,  polarized  lines  136,  351 
use  of  thermo-electric  generator  M5 
use  of  thermonuclear  generator  326 
CHART  READING 

electroscanner,  computer,  work  flow 
122 

CHEMICAL  PROCESSING 

nitrogen,  hydrogen,  oxygen  406 

CHEMICAL  STRUaURE 

determination,  chromatography  68 

CHEMILUMINESCENCE 

N.  afterglows  reviewed  353 

CHEMISORPTION 

copper  and  gold  films  Hj  +  CO  173 
hydrogenation,  sites  on  alumina 
catalyst  247 
hydrogen  on  cobalt  34 
ion  exclusion  174 
new  effect  in  chemisorption, 
adsorption  Hj  on  semiconductors 
418 

reactions  adsorption-chemisorption 
gas  and  solid  34 
CHROMATOGRAPHY 
activated  aliunina  coating,  gas 
chromatography  137 
adsorption  of  hydrocarbons  in 
aci(fic  oxides  283 
air  pollution,  determination  gas 
411 

bibliographies,  patent  surveys,  gas 
chromatography  137 
capillary  flame  systems  171 
chemical  structure,  determination 
68 

CHN  automatic  analyzer  208 
chromathermography  gas-liquid 
partition  68 

configuration  mono-olefin  pairs  416 
control,  by  instrumental  package 
209 

detector,  ionization  chamber  172 
determination  of  vapor-liquid  equili¬ 
brium  constants  at  infinite  dilution 
416 

determination,  analytical  methods, 
isoparaffin-olefin  alkylate  208 
gas,  odorants  13 
geological,  analysis  396 
high-pressure  phase-equilibrium 
studies  68 

large  scale,  column  performance 
69 


loop  control,  automatic  computer 
check  134 

oil  field  detection  33 
methods  of  analysis  for  odorant 
compounds  in  natural  gas  386 
naphthalene  determination  103 
resolution  of  complex  hydrocarbon 
mixtures  352 
sulfoxides  separation  209 
Symposium  Brno  Czech.  Jime,  1962 
172 

thermal  conductivity  detector  use 
68 

Columns 

open  tubular  (Golay)  quantitative 
aspects  172 

plate  height,  diffusion,  mass  transfer 
dependence  172 

plate  height,  nonequilibrium  theory 
172 

spreading  of  air  peaks,  theories  172 
support  materials  171 

CLIMATROL 

advancements  in  indoor  climate  346 
COAL,  see  also  Gasification 
analytical  methods,  petrographic 
properties  246 
burners,  boilers  345 
carbonization  160,  270 
carbonization,  fluidized  temperature 
21 

char,  hydrogasification,  catalytic  21 
cobalt'^'J  and  radiation  effect  56 
corona  treatment  304 
distillation  methods  403 
equivalent  units,  energy  consump¬ 
tion  measurement  108 
flash  heatmg,  unusual  gas  composi¬ 
tions  337 

flash  irradiation  304 
fly  ash  utilization  304 
gas  from  mines.  Great  Britain  147 
heating  42 
inausmal  use  43 
means  of  transporting  42 
nuclear  power  comparison  5 
oxiaaiion,  effect  of  processing  time 
and  temperature  304 
pipeime  transportation,  furnaces, 
pulverized  fuel  tirmg  110 
pipeime  transportation,  long  dis¬ 
tance,  slurry  110,  249 
potential  uses  43 

raoiauon  enects,  00*^0,  physical  and 
cnemical  properties  56,  163 
rariK  relation  to  coke  properties, 
througnout  relationship  126 
size  iinuiation  218 
slurries,  bibliography  303 
Slurry,  corrosion  control  351 
smoKeless  fuel  56 
study,  densimetric  method  336 
town  gas,  detoxification,  ONIA- 
GEGI  305 

U.  S.  Bureau  of  Mines,  feeding  sys¬ 
tem  for  gas  turbine  plant  184 
usage  prediction,  electricity  5 
COAL  CHEMICALS 
catalysts,  iron  93 
lignite  hydrogenation  93 
COAL  GASIFICATION 
bituminous,  lignite,  anthracite,  and 
char  21 

Coleshill  Lurgi  271,  404 
combustible  material,  fluidized  bed 
201 

dephenolation,  gas  liquor  161 
finely  divided  solid  fuel  338 


flash  heating,  gas  compositions  337 
gas  liquor  biological  oxidation  161 
gas  producers  21 

gas  recycle  hydrogenator,  steam  re¬ 
forming  I.  C.  I.  305 
generation  of  electricity  from  fossil 
fuels  337 

high  pressure  hydrogen  and  steam 
162 

inorganic  constitutents  of  coal,  be¬ 
havior  and  influence  Lurgi  process 
201 

integrated  with  iron  smelting  201 
solid  fuel  processing  57,  338 
Stretford  process,  coal  gas  purifica¬ 
tion  154,  305 

town  gas  manufacturing  develop¬ 
ments  161,  305 
COAL  SLURRY 
bibliography  303 
direct  firing  110,  111 
pipeline  transportation  110,  177 
COATINGS  (Internal  and  External, 
Pipelines,  Vessels,  and  Storage 
Tanks) 

big  inch  lines  328 
corrosion  prevention,  water  flooding 
333 

epoxy  coatings,  dried  in  water, 
caulking  and  pitching  efficiency 
136,  315 
external  243 
flame,  spray  100 

in-situ  coating  lines,  plastic  film  170 
maintenance  by  plastic  coating, 
spraying,  rolling,  brushing  or 
troweling  136 
materials  review  170 
mill  applied  plastic  408 
plastic,  corrosion  control,  methods 
of  application  245 
polymerizing,  plastic  pipe  coatings 
170,  316 

polypropylene  333 
self-cured,  inorganic  414 
storage  tanks  335 
testing  67,  298 

CODING 

pipeline  systems,  telemetering  122 
COKE  OVEN  GAS 
ammonia  recovery  302 
COLUMN  PERFORMANCE 
capillary,  sol  coated  173 
efficiency  symbols  used  102 
gas  absorber,  packed,  dynamics 
173 

packed,  equation  for  size  355 

COMBUSTION 

burners  27,  29,  131,  345,  382 
carbonaceous  deposits,  within  por¬ 
ous  particle,  catalysts  403 
chamber  27,  131,  241 
high  pressure,  turbulence  flame 
quenching  166 

ignition,  fuel  spray  droplets  247 
mechanism,  flames  382 
nitrogen  fixation  27 
nitrogen  oxides,  pressure  perturba¬ 
tions  effect  311 
noise  62 

oxidation  catalyst  131 
plasma  technology,  low  pressure 
356 

pressure  effect  on  reverse  and  for¬ 
ward  278 

processes,  burners  345 
pulsating  combustors  63 
standardization  gas  characteristics. 


flame  performance  97 
sulfur-containing  heating  oil  63 
thermal  profile,  exothermicity  vs 
temperature  63 

COMMUNICATIONS,  see  also 
Telemetering 

data  transmission  156 
radio-two  way  52 
remote  control  telemetry,  alarm 
systems  reliability  84 
telephone,  remote  meter  reading 
194 

towers,  selection  aids  194 
COMPETITION 
coal,  slurry  pipeline  177 
critical  path  method  177 
electricity  home  heating  177 
electricity  vs  oil  and  gas  249 
electric  water  heaters,  gas  water 
heaters,  LPG  105 
energy  growth  rate,  interfuel  249 
EHV  vs  coal  pipelines  249 
future  149 

gas  sales  campaign  141 
heating,  electricity  389 
heating,  electric  resistance  37 
heating  oil  pipeline  37 
)et  engine,  aircraft,  gas  turbines 
111 

LP-Gas  engines  vs  electric  motors, 
water  pumping,  cost  studies  132 
nuclear  energy.  West  Valley,  New 
York  149 

steam-atomizing  oil  burner  control 
362 

transmission,  railroad  coal  heating 
unitrain  113 
COMPRESSIBILITY 

coefficient,  Hassi  R-Mel  gas  264 
coefficient,  Lacq  crude,  purified  gas 
263 

function  factors  34 

COMPRESSORS 

automated  stations,  Texas  Eastern 
193 

centrifugal  compressor  control  134 
cut  gas  engine’s  operating  costs 
399 

efficiency  increased,  non-additive  oil 
156 

gas  fired  109 

modernization  maintenance,  modi¬ 
fied  on,  gas  turbines  85 
mounted  on  concrete  barge,  Tenn¬ 
essee  Gas  195 

natural  gas  engine  drive  66,  109, 
348 

packaged-turbine  units,  TET  14 
reciprocating  gas  engine  drive  85 
2500  hp  adapted  to  peak-load  service 
373 

Compressors,  Centrifugal 
air  conditioning,  hot  water  97,  231 
centrifugal  134 

Compressor  Maintenance 
indicator  diagrams  194 
non-lubricated  compressor  cylinders 
331 

teflon  rings,  packing,  natural  gas 
373 

Compressor  Stations,  see  also 
Automation 

automated  stations  85,  193 
closed  water  systems  297 
design  method  297 
gas  turbines,  remote  control  85 
packaged  turbine  station  195,  398 


remote  control  and  alarm  system 
194 

turbine  compressor  52 
COMPUTERS,  see  also  Automation, 
Simulation 

automation  and  process  control 
376,  398,  415 

capacity,  differential  equations  122 
control  systems  13,  14,  296  376 
decision  making  tool  177,  296 
geological  application  153,  260 
geophysical,  data  processing  117 
high-speed  linkage  system  30 
mobile  test  on  area  for  permanent 
automation  device  134 
oil  exploration  367 
pipeline  control  297 
CONCRETE 

coating,  limestone  bed  stabilization 
136 

CONDENSATE,  see  Gas  Condensate 
CONTROL  METHODS 

centrifugal  compressor  134 
pipeline,  one  man,  930  line  14 
pump,  variable  speeds,  torque 
transmission  100 
CONTROL  SYSTEMS 
automated,  storage  fields  13 
automated  supervisory  14 
pioeline  pressure  197 
process,  in  industry,  status  206 
CONTROLLED  ATMOSPHERES 
gas  use  in  generation  of  278 
CONVERSION 

burners,  process  heat  311 
changing  appliances  to  use  different 
gas  342 
COOKERS 

adapted  for  handicapped  382 
oven  and  broiler  modifications  63 

COOLING  TOWERS 

evaporation,  natural,  or  mechanical 
draft  134 

growing  power  adjunct  384 

CORONA 

coal  treatment  304 

CORROSION 

aluminum  drills,  prevention  385 
aluminum  tank  416 
anodic  protection  170,  244 
anti-rust  zinc  compounds  415 
aspects  of  waterflood  bacteriology 
385 

“Audit”  system,  down-hole  ring  test¬ 
ing  technique  315 
bacterial  action  on  distribution  sys¬ 
tems,  sulfate  oxidation,  reduction 

244 

bacterial,  protection  32 
casing  failure,  cathodic  protection 
67,  314,  351 

cathodic  protection,  continuous  up¬ 
grading  136,  351 
cement  lining  for  pipes  136,  282 
chemical  control,  hydrazine  treated 

245 

chemical  control,  monoethanolamine 
inhibitor  315 

chemical  control,  Parkerizing  385 
chemical  control,  water,  processing 
plants  208 

control,  reduction  282,  350,  416 
cooling  water,  Brazil  314 
deep  well  224 

detection  stray  currents  damage  to 
pipes  245 

downhole,  measurement  315 
electron  transfer,  studies,  potentio- 


static  and  galvanostatic  methods 
137 

Ellenberger,  gas,  tubing  program 
32 

England,  preprotected  pipe  phospha- 
tized  385 

film  properties,  pure  iron  415 
fuel  cells,  molten  carbonate  290 
fundamental  parameters  in  imder- 
ground  pipe  415 
gas  mains,  protect,  repair,  or 
replace  207 

inspection  and  control  on  stream 
32 

lithium  bromide  absorption  refriger¬ 
ation,  inhibitors,  copper  tubing 

31 

LPG  lines,  internal  orotection  315 
metals,  mechanical  influences  170 
methane  svstems.  cathodic  protec¬ 
tion.  Canvey-Leeds  314 
methods  for  securing  and  recording 
high  temperature  corrosion  data 
386 

monitor,  thickness  measurement, 
pipelines  123 

naphthenic  acid  activity  350 
need  extra  coat  of  primer,  sand¬ 
blasted  tanks  386 
new  armor,  explosives,  cladding 
415 

offshore  structures,  anodic  protec¬ 
tion  169 

oil  field  brines  sulfite  solubility, 
oxygen  scabinzlng  with  sulfate 
315 

oil  field  Inhibitor  use  315 
plpewall  thickness  measurement 

32 

rectifiers,  programmed  protection 
380 

return  and  steam  lines  67 
rust  control  282 

soil  effects,  ferrous  materials,  coat¬ 
ings  101 

soil  properties,  effect  of  rate  67, 
314 

soil  resistance,  moisture  conditions 
244 

solution  potentials,  interpretation 
136 

stainless  steel,  test  208 
storage  facilities,  liquefied  gases 
124 

thermal  protection  32 
use  of  plastics  in  anti-corrosion 
386 

Control 

buried  structures  350 
electro-deposited  bituminous  coat¬ 
ings  350 

heat  exchangers,  stress  corrosion 
101 

on  coal  slurry  351 
COST  ACCOUNTING 
costs,  foreign  process  plants  249 
crude  gas  prices  37 
data  processing  center,  Arklas  141 
economic  activity;  exploration  226 
fair  market  value  determination  37 
investment  and  operating  1 

COSTS 

aluminum  piping  lower  installed 
costs  281 

energy  prices,  production,  and 
consumption  77 
energy  transport  289 
gas  vs  electricity  domestic  146 


gas  engines,  operating,  reduced  399 
gas  power  packages,  reduces  costs 
322 

LPG  delivery,  unloading  time  88 
maintenance  266 
pipeline,  offshore  platform, 
economics  119 
reduction  60,  87,  92,  112 
transmission,  railroad  coal  heating 
unitrain  113 

CRACKING,  see  also  Pyrolysis 

catalysts,  adsorption  alkanes  403 
high  temperature  94 
poisons,  metals,  Met-X  process, 
catalyst  regeneration  91 
steam  stability,  catalyst  product 
distribution  91 
CRITICAL  TEMPERATURES 
binary  mixtures  353 
ternary  hydrocarbon  mixtures  419 
CROP  CULTIVATION 
hot  air  blasting  unit,  propane  166 
irrigation  units,  LP-gas  166 
weed,  seed  destruction,  soil  steriliz¬ 
er,  LP  gas  use  131 
CRYOGENICS 

apparatus  for  handling  liquefied 
gases  400 
conduit  299 

developing  chemical  absorption 
cryopump  401 
gas  purification  237 
insulated  space  158 
insulation,  internal  structures  234 
multiproducts  pipelines  233 
pumps  123,  198 
CRYOGENIC  STORAGE 
economics,  above  vs  undergroimd 
232 

frozen  ground  use  LNG,  prefreezing 
soil  90 

gases,  liquefied  233 
insulation  199 

LNG  tankers,  construction  89 
LNG  tankers,  insulation  89 
LNG  tankers.  Methane  Princess  268 
LNG  tankers,  structures  89 
storage,  transport  124,  301 
undergroimd  caverns,  propane  234 
CUSTOMER  SERVICE 
appliances  37,  109 
automated  billing  105 
bulk  deliveries,  propane,  transistor¬ 
ized,  mobile  radio  units  141 
increased  efficiency  141 
one  stop  service  38 
power  packages,  energy  supplies  73 

D 

DATA  RECORDING 

control,  electronic,  performance 
230 

exploration,  improved  handling  151 
DEEP  WATER 

exploration,  operation  119 

DEHYDRATION 

absorber,  dehvdrator  system  262 
acidic  gas  stream,  hydrogen  sulfide 
removal  370 

condensate,  gathering,  compressing 
227 

economic  evaluation  227 
glycols,  hydrate  inhibitor  12 
stripping  50 
DEHYDROGENATION 
alumina-fluorine  promotion  125 
isobutane  by  iodine,  kinetics  388 


reactions  of  iodine  with  hydrocar¬ 
bons  387 

DENSITY  DETERMINATION 
radioisotopes  103 
DETERGENTS 

biodegradability  217,  404 
stream  effluents  239 
surface  active  agents  101 

DETONATION 

hydrogen,  induction  zone  density 
317 

DEUTERIUM 

exchange,  methane  35 
hydrogen-deuterium  exchange,  co¬ 
balt  ferrite  376 

mass  spectra,  propenes,  3-deute- 
rated  211 

production,  NH3,  synthesis  305 
simple  method  determination  352 
DIFFERENTIAL  ABSORPTION 
hydrocarbon  gas  analyses,  chemical 
absorbers  with  flame  ionization 
detectors  316 
DIFFUSERS 
burner  412 
DIFFUSION 

activation  energy,  methane  liquid 
diffusion  104 

chromatographic  columns,  plate 
height  172 

coefficiency  alternation  35 
coefficients,  temperature  dependence 
317 

counter-catalyst  i)ellets  70 
gases,  self-diffusion,  measurement 
209 

gas  mixture  ignition  by  incandescent 
bodies  317 

kinetics  surface  activity  103 
porous  catalysts  34,  35 

DIFFUSIVITY 

hydrogen  in  pure  iron  174 
DIREa  CONVERSION 
chemical  energy  to  mechanical 
power  223 
DISCOVERY  WELLS 
distribution  to  pipeline  systems. 
Pacific  Petroleum  226 
gas  225 
DISPATCHING 
automated  field  50 
peak  shaving,  gas  storage  85 
underground  center,  emergency 
operations  122 
DISSOCIATION 

charge-exchange  reactions  of  rare 
gas  ions  with  propane  419 
DISTILLATION 
dynamics,  feed  229 
technology,  trends  210 
tray  efficiency  138 
DISTRIBUTION  SYSTEMS 
Austria,  natural  gas  74 
boring  operation  25 
center  Roubaiz  275 
construction,  gas  mains,  road 
bridges  379 

current  and  planned  construction 
380 

development  of  special  equipment 
379 

diesel  alternator  set  gas  works  380 
evacuation  tests  275 
gas  grid  progress,  USSR  214,  251 
gas  load  25 

gas  station,  Brooklyn  Union  275 
Germany,  gas  statistics  342 


house  pipipg,  pressures  275,  276 
iron  pipe  improvement  309 
liquefied  gas  plant  concept,  commer¬ 
cial  propane  275 
load  adaptation,  Taftville,  Conn. 

164 

Northwest  Natural  Gas  Co.  home 
heating  rental  plan  342 
pipeline  construction,  Burkhardt, 
Avon,  Ohio  164 
planning  286 
plastic  main  25 
problems  in  Pennine  spur  38 
small  rectifiers,  programmed  pro¬ 
tection  380 

small  systems,  advantages  164 
telemetering,  automated  distribu¬ 
tion  system  24 

underwater  pipeline,  Itchen  River 
Hanble  to  Southampton  276 
USSR  progress  75 
DRILLING 

Arctic,  Winter  Harbour  257 
bore  hole,  burners  310,  412 
bore  hole  deviation,  comparison, 
laminar  formation  vs  sandstone 
116 

California  federal  waters  259 
CO;  fracturing  150 
cost  cutting  367 
crooked  hole,  analysis  47 
D/B  ocean  driller,  offshore  opera¬ 
tions  189 

deep  water  82,  117,  189 
deep  well  discoveries  120 
deep  well  economics,  cost/ft;  aver¬ 
age  cost/well  120,  151 
deviation  control  150,  258 
diamond  methods  115 
diesel-electric  rig  for  Dutch  gas 
field  327 

directional  turbo-drilling  orienting 
mechanisms  80 

diving  saucer,  2-man  submarine  150 
drill  pipe  inspection,  used  pipe 
serviceability  115 
electric  rig  367 

exploration,  geophysical  investiga¬ 
tions,  wildcatting  107 
exploration,  helium  wildcatting  120 
finding  bit  weight,  and  rotary  speed 
366 

flexibility,  operational  drilling  115 
forecast,  1963,  holes  drilled  81 
friction  pressure  losses,  mud  return 
47 

gas  ej^loration,  coastal  waters  82 
geological  basin,  Canadian  Arctic 
108 

hole  large  diameter,  methods  115, 
116,  188 

hydraulics.  Power  tongs,  joint 
breaking  8 

inspection,  used  drill  pipe  81 
laboratory  research,  problems  151, 
188 

Mohole,  dynamic  positioning  system 
327 

pipe,  aluminum,  pH  regulation  116 
pipe  coupling  vs  high  fluid  pressure 
327 

pipe-drill  collar-bit  combination, 
analysis  187 

progress  and  production  petroleum. 
West  Germany  187 
rig,  air  powered  steam  pump  151 
rig  automatic  47 
rig,  electrically  driven  349 
rig,  portable  116 


rock  failure,  test  data  151 
sedimentation  and  geophysical  re¬ 
search  259 
ships  327 

small  diameter  well  completions 
395 

Spanish  Sahara,  air  drilling  258 
straight  hole  151 
subsea,  exploration  10 
success,  California  366 
techniques,  engines,  safety  measures 
224 

turbo-drill,  directional  use  9,  80 
underwater  well  head  assemblies 
81 

USSR,  electro-drilling  326 
V-shaped  deep  water  ocean  driller 
187 

wildcat.s,  statistics  225 
Air  Drilling 

and  gas  savings.  Mobile  Oil  187 

big  hole,  joints,  stiffening  bars  116 

cost  advantages  150 

foaming,  surfactants  apparatus  151 

mist,  tools  224 

new  developments  395 

Spanish  Sahara  258 

steam  pump  151 

Deep  Well  Drilling 
corrosion  224 
discoveries  83,  120 
economics,  cost /ft;  average  cost/ 
well  120,  151 

land  rigs,  goosenecks,  mobilization 
80 

rig,  250  ft  of  water  261 
Driller  Collars 
rotary,  diamond  bit  80 
rotary  drilling  81 

Drill  Pipe 

aluminum  mud,  pH  regulation, 
operating  temperature  lower  116 
DRYERS,  see  Appliances 
DUST 

concentration,  particles  in  gas  flow 
12 

electrostatic  precipitators,  efficiency 
240 

grit,  collectors  369 
penetration  rates  224 
tyi^s  of  return  flow  cyclone  370 
uni-flow  cyclones  370 
Removal 

filter  mats  50 
liquid  bath  50 

E 

ECONOMICS 

activity,  economics,  cost  accounting, 
exploration  226 

air  pollution,  costs  at  Raunheim 
410 

ammonia  hydrogen,  cost  reduction, 
CO  reduction  91,  336 
catalytic  cracking,  cost  cutting  160 
cathodic  protection,  maintenance  vs 
costs  of  replacement  136 

deep  well  economics  cost/ft,  cost/ 
well  120 

dehydration,  evaluation  227 
drilling,  cost  cutting  367 
efficiency  transmission  229 
exploration,  oil  and  gas  exi>endltures 
38 

feasibility,  gas  to  Vermont  216 
federal  control  statisitcal  compari¬ 
son  216 

Federal  Power  Conunission,  pipe¬ 
line  control  costs  73 


fuel  cells,  fuels  comparison  219 
gas  industry,  engineering,  planning 
215 

gas  industry,  volume  sales  216 
gas  to  oil  235 

gas  power  packages,  total  energy 
source  216 
gas  production  84 
inequities,  regulatory  procedures 
106 

large  installations,  oil  and  coal  use 
218 

LP-Gas  engines  vs  electric  motors 
water  pumping,  cost  studies  132 
management,  profitability  estima¬ 
tion  287 

Met-X  process,  improvement  20 
natural  gas,  industrial  use  38 
offshore,  pipeline  platform  119 
operation,  maintenance  packaged 
power,  turbines  231 
pipeline  cost  reduction  87 
refimd  costs,  natural  gas.  Federal 
Power  Comnfilssion  357 
station  design,  performance 
efficiency  229 
strike  effect,  France  180 
transmission,  performance  data 
230 

water  gas  butane-air  substitute 
235 

EDUCATION 

employee  training  1 
industrial,  university  1,  178 
instructional  use,  gas  357 
line  pipes  research  seminar; 

standards  ASA,  API  codes  245 
obsolescence,  undated  engineers 
106,  178 

personnel  vs  salaries  1 
petroleum  industry  38 
programmed  instruction,  chemical 
process  industries  141 
teaching,  training  213,  389 
underdeveloped  coimtries,  possible 
results  321 

Engineering 

advanced  study  center,  MIT  178 
college  programs  178,  179  213 
Czechoslovakia  2 
industry,  chemical  processing  106 
operator  training  106 
planned  maintenance,  work  study 
250 

post  graduate,  programs,  science 
285 

profession  142,  285 
recruiting,  petroleum  industry  106, 
179,  213 

scholastic  aims  285 
technician  supervision  213 
technology  changes  38 
EFFICIENCY 

compressor,  increased,  nonadditive 
oil  156 

furnace.  Increase  gas  fired  radiant 
tubes  131 

high  pressure  air  vs  steam,  turbines 
230 

ELEaRICITY 

competition,  risers  12-kv,  Marina 
City  77 

competition,  oil  and  gas  249 
electrically  driven  rig  349 
energv,  competition  5,  43 
European  Power  Grid,  Scandinavian 
countries  214 
fossil  fuels,  coal  337 
frequencies  286 


home  heating  growth  37,  177,  389 
production,  energy  conversion 
processes  direct  chemical  to 
electrical  112 

production  from  ionized  gas,  soimd 
waves  113 

pumped  storage  facility,  selection 
factors  146 

series  1000,  cryo-therm  electric  heat 
storage  unit  362 
ELECTRODES,  see  Corrosion,  Fuel 
Cells 

ELEaROLYSIS 
analysis,  cell  unit  68 
cathodic  protection,  rectifiers  101 
reduces  organic  ring  compoimds 
403 

ELEaROLYTE 

solid  zirconia,  stacking  to  “fuel 
battery”  114 

ELEaROMAGNETIC  METHODS 
radiation  surveying  gas  exploration 
81 

ENERGY  CONSUMPTION 
utilization  efficiency,  growth  rate 
effect  184 

ENERGY  CONVERSION 
chemical  energy,  mechanical  power 
223 

processes,  electricity  production, 
direct  chemical  to  electrical 
energy  112 
ENERGY  POLICIES 

EEC,  nuclear  power  development 
186 

Europe,  security  of  supply  77 
nuclear  energy  development  in  US 
79 

ENERGY  REQUIREMENTS 
Austria  250 

Europe,  consumption,  petrolexun 
supply  sources  77 
gas-electricity  installations  105  109 
gas  fire,  higher  eCBclency  6 
growth  rate,  interfuel  249 
ENERGY  SOURCES 

Athabasca  (see  tar  sands)  78,  288 
atomic  power,  breeder  reactors  6 
Austin  cells  6 

by-product  heat  from  lighting,  Com¬ 
monwealth  Edison  Co.  head¬ 
quarters  185 

calorific  value  specifications,  sea¬ 
sonal  requirements  216 
colloidal  EHD  energy  converter 
392 

competition,  gas  vs  electric  trans¬ 
mission  215 

costs,  energy  transport  289 
crude  oil  use,  power  stations,  Japan 
254 

diesel  peaking  plants  Nevada 
Power  Co.  179 
direct  power,  generation  6 
dual-electric  nuclear  engine  253 
dual  fuel  engines  254 
EHV  transformers  7 
electricity,  competition  5,  43 
endothermal  processes  254 
fossil  fuels,  future  supply  184 
fuel  and  power  aspects,  European 
Communities  185 
fuel  cells,  see  Fuel  Cells 
fuel  supplies,  present  and  future 
43,  392 

Galvano-thermomagnetic  devices, 
refrigeration  289 
gas,  power  361 


gas  turbine  cars  254 
geothermal  power,  by-product 
chemicals  220,  253 
hydrocarbons  in  marine  muds  324 
hydro  power  392 
industries  statistics  38 
ion  engines  147 
lasers,  chemical  industry  6 
magnetohydrodynamics  power  gen¬ 
eration  44 

magnetoplasmadynamic  power 
generation  43 
natural  gas,  US  361 
natural  resources,  U.  S.  forecast 
147 

Nemst  generator  78,  113,  219 
Nordberg  tri-fuel  engine  254 
nuclear  electrogenerator  cells  393 
oil,  gas  shortage,  predicted,  1970 
185 

oil  forecast.  U.  S.  148 
oxygen-hydrogen  initial  combustion 
engine  289 
plasma  state  44 

regenerative  thermal  machines  148 
solar  air  conditioning  26,  289 
solar-thermal  and  solar  electrical 
thermal  propulsion  oystems  289 
tidal  power  project,  Quoddy-Rankln 
147 

tidal.  Ranee  River  project  7 
ultrasonic  atomizers  289 
U.  S.  future  supply  185 
uranium  development  by  oilmen 
185 

utility-operated  nuclear  reactors 
44 

ENERGY  TRANSPORTATION 

pipeline  vs  railroading  hauling  78 
217 

ENGINEERING  EDUCATION,  see 
Education 
ENTHALPY 

control  with  instrumentation  354 
Redllch-Kwong  equation  of  state 
70 

ENVIRONMENTAL  CONTROL 

atmosphere  production,  fniit  pre¬ 
servation  LP-Gas  use  131 
plastic  greenhouses,  humidity 
buildup,  high  air  circulation  131 
EQUATION  OF  STATE 
liquid  argon  and  methane  354 
EQUILIBRIA 

ammonia,  vapor  and  liquid  phase 
210 

argon,  heliiun,  methane  in  anunonia 
70 

maximization  of  yield  in  isothermal 
gas  phase  reactions  in  the 
presence  of  inerts  419 
n-butane-methane-nitrogen  vapor- 
liquid  317 

phase.  Hogback  gas,  helium  293 
process  design,  phase  equilibria  349 
rare  gases,  helium,  ternary  system 
separations,  binary  system  separa¬ 
tion  138 

two-component  systems  317 
EQUILIBRIUM 

conditions,  sensing  device  386 
constants,  vapor  liquid,  infinite 
dilution,  chromatography  416 
high  pressure,  phase  studies  68 

EQUIPMENT 

airfoil-shaped  tube  supports  280 
electrical  safety,  flammable 
atmospheres  111 


equipment  quality  control,  pipe 
inspection  ultrasonic  and  eddy 
current  use  134 

power  requirement  suspension  of 
solids  in  liquids  bubble  agitation 
312 

rotors  ride  on  gas  384 

ETHANE 

-air,  hot  gas  ignition,  kinetics  355 
calculation  of  barrier  to  internal 
rotation  387 

decomposition  in  the  presence  of 
lime  surfaces  404 
propane,  propylene,  ethylene 
processes  238 

reactions  of  ozone  with  propane  and 
ethane  354 

ETHYLENE 

acetaldehyde,  petrochemicals 
intermediates  127 
acetylene-free  process  200 
capacity  and  demand,  U.  S.  160 
characteristics  and  potential  indus¬ 
trial  applications  376 
hydrogenation  zinc  chloride 
catalyst  405 

ion-molecule  reactions,  ethylene, 
propylene  103 

IR  spectrophotometric  analysis, 
ethylene,  propylene,  copolymers 
70 

laminar  flame  speeds,  propane-air 
mixtures  71 

new  method  for  production  407 
new  processes,  heavy  feedstocks 
337 

polymerization  rate,  vapor  phase 
210 

product  growth  rates  161 
propylene  production,  annual  rate 
for  petrochemicals  128 
solubility,  organic  solvents  337 
trace  impurities  control  304 
underground  storage  18 

EXPLORATION 

agreement.  Great  Britain  143 
Alaska,  Cook  Inlet  Basin  292 
Alberta,  Slave  Point  152 
arcticat  367 
Australia  262 

Califomia-Amerada  Petroleum  Corp. 
151 

California  gas  9,  47 
chromatography  use,  oil  field 
detection  33 
Colorado  9,  48 

computer  use,  oil  discovery  367 
costs,  oil  and  gas  153 
critical  path  methods,  seismic 
programs,  geophysical  research 
109 

data  handling,  improved  151 
deepwater  operation  119 
detection  of  gas  value,  and 
limitations  10,  395 
drilling,  petroleum  and  natural  gas 
107,  187  219 

drill-stem  test,  interpretation  and 
application  9 

electromagnetic  methods,  radiation 
surveying  81 
England  214 
Europe  117 

gas  condensate  Texas  367 
geothermal,  petroleum  geochemistry 
259 

geology,  seismic  surveys  225 
geological  horizons,  oil  fields  115 


geological  structures  81 
Germany  3,  142,  258 
Germany,  hydrocarbon  gases  in  the 
upper  Carboniferous  258,  327 
Great  Britain,  depleted  fields  for  gas 
storage  107 

Illinois,  Silurian  reef  9 
infrared  as  oil  search  tool  259 
Israel,  oil  152 
Italy,  oil  production  107 
Japan  3,  293 

Kentucky,  Hanson  field  152 
logging,  formation  evaluation  153 
magnetometer  survey.  North  Sea 
395 

Netherlands,  North  Sea  six  wells 
152,  258 

New  Zealand,  Kapuni  48 
offshore  wildcating  119 
oil  and  gas,  expenditure  38 
Oklahoma,  Anadarko  Basin  47  292 
Oklahoma,  Arkoma  Basin  292 
paleogeomorphology  367 
petroleum  and  natural  gas  develop¬ 
ment  107 
radio  use  48 

Seismic  profiling,  geoelectric 
surveys  188 

Siberia,  Markovo  pool  9 
Simpson  Group  151 
subsea  drilling.  Shell’s  Robot  10 
underwater  marine  platform  for 
continental  shelf,  subsurface  plat¬ 
form,  buoyancy  chamber  119 
Western  Europe,  activity  78 
wildcat  operations,  geology  and 
geophysical  coordination  81 
world’s  deepest  drill  stem  test  395 
EXPLOSIONS 

cargo,  tank,  truck,  liquid  propane 
111 

detonation  hydrocarbon  air 
explosions  77 

furnaces,  prevention  standards  311 
gas  holders,  Netherlands  179 
outdating  of  chemical  explosives 
327 

pressure  holders  4 

F 

FEDERAL  CONTROL 

air  pollution,  growth  26 
FEDERAL  POWER  COMMISSION 
authority  vs  States  Rights,  gas  con¬ 
servation  107 

broadening  of  jurisdiction  389 
California,  new  gas  supply  plans 
250 

construction  permits,  pipeline 
construction  123 

gas  price  regulation.  Supreme  Court 
76 

gas  proration  39 
new  head  clearing  back-log  321 
pipelines  government  control,  costs 
73 

refund  situations  357 
royalities,  gas  field  discovery,  re¬ 
funds,  gas  sales  106 
Supreme  Court,  area  price  regula¬ 
tion  250 

wellhead  price  stabilization  286 
FERTILIZER,  see  Ammonia 
FINANCING 

investments  security  sales,  prefer¬ 
red  stocks  73 

gas  industry,  investments,  pipeline 
companies  75 


FISCHER  TROPSCH 

process,  hydrogenation  102 
reaction  mechanism  Co,  Fe,  and  Ni 
catalysts  161 

South  Africa,  Sasol  complex  21 

FLAME  CULTIVATION,  see  also  LP 
Gas 

crop  flaming  27,  131,  166 
hot  air  blasting  unit  166 
LP-Gas  market  64 
soil  sterilizer,  weed,  seed  destruc¬ 
tion  131 
FLAME  CUTTERS 

cuts  metal-working  costs  382 
FLAME  RESEARCH,  see  also  Burners; 
Furnaces;  individual  gas 
components;  Burning  Velocity 
aperture  effects  241 
burning  velocity  hydrogen-air  27 
capillary  systems,  chromatography 
171 

carbon  monoxide,  flame  spectrum, 
high  resolution  173 
effects  of  N,  H,  and  water  additions 
on  hydrogen-air  flames  418 
diffusion,  jet,  speed  inhibitors  103, 
241,  247 

explosion,  combustion  research  63 
flame  speeds,  comparison  fluid  addi¬ 
tives  241 

flame  stability  blow-off  mechanism 
167 

free  radical  work  418 
ignition  by  laminar  jets  of  hot  gases 
71.  412 

impingement,  cylindrical  or  flat  sur¬ 
face  97 

ionization,  operating  limits  138 
mechanism  of  combustion  in  flames 
382 

one-dimensional  diffusion  flame,  af¬ 
fect  of  chemical  kinetics  63 
performance,  gas  standardization 
97 

plasma  technology,  seeded  flame, 
electrical  conductivities  284 
propylene-oxygen,  kinetics  176 
quenching,  high  pressure  combus¬ 
tion,  turbulence  166 
FLOW  METERS 

fundamental  principles  169 
high  pressure  impeller  type  99 
industrial,  developments  66 
mass  flow,  electromagnetic  195 
thermistor  semi-conductor  element 
99 

variable,  greater  flexibility  135 

FLUID  FLOW 

control  of  gas  flow  331 
effect,  closed-end  sinusoidally  per¬ 
turbed  flow,  in  a  line  331 
gas  phase  reactions  284 
gas  reserves,  effect  226 
measurement,  radiometric  14 
porosity  effect  on  heat  transfer  278 
porous  deformable  solids  264 
turbulent  velocity  profiles,  fluids, 
pipe  flow  210 

water  blocks,  alcohol  injection  14 

FLUIDIZATION 

carbonization,  fluidized  temperature 
21 

coal,  injection  techniques  125 
comminuting  particulate  material 
200 

gas  industry  use  305,  376 
particle  size  technology  69 


FLUIDIZED  BED 

coal  gasification  201 
coefficients,  heat  transfer  71,  103 
purification,  granular  material  372 
reactors,  reaction  kinetics,  equation 
derivation  318 
FLY  ASH 

coal,  utilization  304 
FOREIGN  ACTIVITIES 
Caribbean  oil  industry  outlook  142 
Common  Market,  gas  production 
trends  3 

cost  reduction,  gasification  92 
crude  oil,  pumping,  turbines  230 
gas  discoveries  225 
North  Sea  oil  and  gas  prospects 
251 

oil  vs  gas  power  source,  oil  gasifi¬ 
cation  215 

piping,  automatic  welding  214 
submerged  Mediterranean  pipeline 
86 

supergird,  Scottish  86 
underground  storage  335 
Afghanistan 

soviet  aid  to  natural  gas  390 
Africa 

petroleum  producing  markets  73 
plant  construction  73 
Algeria 

two  pipeline  projects  250 
Argentina 

utilization  of  natural  gas  390 
Australia 
exploration  262 
gas  holders  88 

low  temperature,  LPG  storage  88 
oil  activity  2,  257 

petroleum  demand,  refining  capacity 
73 

petroleum  development  40 
Austria 

crude  oil  pipeline,  Trieste  to  Vienna 
179 

energy  requirements  250 
natural  gas  distribution,  natural  gas 
processing  74 

Brazil 

LP-Gas  growth  142 
Burma 

sale  of  British  holdings  74 

Canada 

gas  industry  growth  142,  251,  287 
LPG  229 

natural  gas  3,  74 
oil  industry  286 

soaring  demand  for  oil  and  gas  391 
Trans-Canada  Pipe  Lines,  more  gas 
322 

wildcatting  292 

Common  Market 

effect  on  U.  S.  oil  industry  250 
unified  energy  ptolicy  322 
Czechoslovakia 

chemical  engineering  education  2 
Comecon  pipeline  extension  156 

Europe 

central  European  pipeline  77 
exploration  117,  143 
ENI  77 

energy  policy,  security  of  supply 
77 

hydrocarbon  processing  industries 
39 

need  for  pipelines  389 


oil  and  gas  industry  39 
pipeline  industry  growth  180 
pipelines  in  transportation  policy, 

E.  E.  C.  180 

refining  capacity  expansion,  domes¬ 
tic  demand  controls  type  74 
South  European  pipeline  40 
Western  Europe,  exploration  activ¬ 
ity  78 

France 

Boucau,  fertilizer  plant  39 
chemical  industry,  strike  damage 
144,  180 

increased  production  meeting  de¬ 
mands  321 

interchangeability  research  280 
Netherlands  221 
MHD  installation  256 
oil  and  gas  resources  2 
projected  to  development  to  1965 
358 

special  clamps  for  valves  100 
Germany 

gas,  exploration  3,  142,  258,  390 
non-toxic  gas  supply  286 

Germany  West 

increased  oil  production  188,  257 
refining  75 

wants  pipeline  from  Dutch  border 
to  upper  Rhine  Valley  322 
Great  Britain 

appliance,  development  109 
beneath  the  Thames  410 
cross  coimtry  oil  pipeline  286 
exploration,  England  214 
gas  and  gas  heating  sales  up  358 
gas  exploration  agreement  143 
gas  holders  94 
gas  loads  109 

installation.  North  and  Mid  Wales 
gas  grids  399 

interchangeability,  calorific  value, 
appliance  conversion  97 
mains,  construction  95 
mains,  maintenance  95 
methane,  Canvey  to  Leeds  398 
natural  gas  wells  180 
petrochemical  industry  40 
pipe  bridge,  erection,  ropeway  aerial 
95 

pipeline  construction  39 
pipeline  systems  76 
remote  control  telemetry  99 
Sahara  gas  scheme  144 
Scottish  Gas  Board,  supergrid  252, 
332 

South  Eastern  Gas  Board,  ready  for 
methane  imports  400 
storage  needs  390 

India 

gasline  projects  142,  408 
petrochemical  growth  143 
petroleum  exploration  74 
pipeline  systems  3 

Iran 

Middle  East  oil  field,  new  discovery 
117 

petroleum  exploration,  geology  2 
Italy 

ENI,  gas  lines  143 
gas  reserves.  Southern  143 
natural  gas  industry  251 
new  gas  field  358 
oil  industry  development  251 
Japan 

catalyst  production,  spray  drying 


Japan  Exploration  Co.  293 
natural  gas  and  oil  discovery  3 
pipeline  system,  Niigata  to  Tokyo  3 
Libya 

petroleum  production  74 
Mexico 

petroleum  exploration,  oil  and  gas 
reserves  75 

Near  East 

offshore  drilling  117 

Netherlands 

estimates  of  reserves  286,  390 
gas  reserves,  exploitation  286 
Gas  Union  251 
holder  explosion  179 
natural  gas,  Schlochteren  find  2 
piping  for  Groningen  field  358 
Pakistan 

electric  power  generation,  1961  180 
natural  gas  discoveries  2,  358 
Sui-Multan  gas  line  extension  180 

Peru 

tax  settlement  390 

Spain 

gas  discovery  143 

Taiwan  (Formosa) 
exploration  149 

USSR 

Comecon  program  156,  180 
Druzhba  oil  pipeline  144 
development  of  gas  industry  357 
electro-drilling  326 
exploratory  equipment  outside 
Soviet  Bloc  321 

export  push.  Western  markets  75 
gas  distribution  progress  75 
growth  287 

Moscow  pipeline  completed  3,  321 
natural  gas  grid,  statistics  251 
natural  gas,  status  of  Russian  pro¬ 
duction  214 

planned  growth,  1963  42 
FRACTURING 

Appalachian  Basin  188 
controlling  the  orientation  and  di¬ 
rection  of  hydraulic  fractures  368 
gas  pellet  propping  agent  260 
increase  production  with  new  tech¬ 
niques  396 
FUELS 

costs,  desalting  techniques,  sea 
water  111 

policy.  Western  Hemisphere  111 
FUEL  CELLS 
alcohol  364 

alkali  carbonate,  high  temperature 
type  7 

anode  systems  may  lower  costs  324 
corrosion  studies,  molten  carbonate 
290 

dissolved  fuel,  fuel  cell  363 
economy,  technical  problems,  fuel 
market  and  costs  219 
electrodes  44,  113,  114,  290,  291,  362, 
363 

fuel  gas,  general  control  system  291 
fuels  44,  186,  364,  393 
high  performance,  saturated  hydro¬ 
carbon  363 
high  temperature  255 
hydrogen  364 
hydrazine  system  364 
impure  fuel  363 

liquefied  petroleum  gas  cell,  cost 
comparison  114 
market  research  121 


power,  sump  pumps  291 
pressure  regulator,  control  system 
186 

quality,  fuels  364 

regenerative,  thermal,  liquid  metal 
cell  393 

research,  development  7,  365 
reversed  186 
FUEL  OILS 
gasification  305 
FUEL  RESERVES 
U.  S.  energy  reserves  255 
U.  S.  energy  reserves  need  study 
255 
FUELS 

analytical  methods,  review,  solid  and 
gaseous  171 

power  aspects,  European  communi¬ 
ties  185 
FUELS  PROGRESS 

comparison  of  percentages  of  fuels 
used,  past  and  present  324 
package  gasoline  324 

FURNACES 

automation,  heat  treatment,  die  cast 
motor  rotors  97 

car-bottom,  controlled  atmosphere 
167 

design,  wire  drawing,  ingot  tempera¬ 
ture,  swaging  241 
elevator,  barge  64 
explosion  prevention,  standards  311 
graphite  heating  elements,  proper¬ 
ties  64 

industrial,  brick  refractories,  consti¬ 
tution  102 

quantity  control,  metal  production 
131 

radiant  tubes,  gas  fired,  fuel  effi¬ 
ciency  increase  131 
solar  366 

spheroidizing,  annealing  97 
town  gas-air,  quenching  system  131 
tunnel,  high  temperature  167 
FUTURE  FUELS 

heat  pumps,  latent  heat  of  dissolu¬ 
tion,  endothermal  processes  254 
uranium,  private  sources  and  proc¬ 
essing,  plants  and  fuels  222 
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appliances,  characteristics  vs  per¬ 
formance  26 

appliances,  dishwasher  282 
butane,  source,  gas  production,  eco¬ 
nomics  154 

butane,  town  gas  manufacture  408 
coal  gas  mines.  Great  Britain  147 
electricity  from  ionized  gas,  sound 
waves  113 

natural  resources,  U.  S.  147 
outlets,  location,  radio  use  129 
power  361 

pr^^ssing,  production  improvement 

ratio  to  oil,  Europe  221 
recovery,  cycling  projects.  West 
Texas  118 

sour,  high  H^S  content  228 
supply  for  chemical,  metallurgical, 
thermal  process  201 
GAS  ANALYSIS 

compositions,  flash  heating  coal 
337 

infrared  analyzer  102 
nitrogen,  carbon  monoxide,  oxygen, 
hydrogen,  exhaust  gases  collec¬ 


tion  233 
GAS  CONDENSATE 

deep  well  discoveries  120 
gas  extraction  plant,  new  329 
gas  plant.  Port  Arthur,  Texas  191 
gasoline  constituents,  low  tempera¬ 
ture  absorption  294 
gathering,  dehydration,  compressing 
227 

refrigerated  storage  227,  329 
Texas,  exploration  367 
thin-wall  line  pipe.  East  Texas  198 
GAS  CONDITIONING 
Alberta,  gas  processing  plant  295 
carbon  dioxide,  hydrogen  sulfide  re¬ 
moval,  dew  point  differences  83, 
227 

condensate  removal  228 
ethylene,  removal  of  CO2  154 
filter  media  12 
LNG  research  295 
process  plant  262,  295 
research.  Great  Britain  295 
scrubber,  solids  from  gas  stream 
181 

scrubber,  Venturi,  petrochemical  in¬ 
dustry  use  83 

sour  components,  scrubbing  process 
154 

Stretford  Process  330 
sweetening,  and  drying  154 
treatment  191 

vapor  mixture,  water  absorption 
154 

Whessoe  purifier  370 
GAS  DISCOVERIES 
Netherlands,  Schlocteren  find  2 
Spain  143 

wildcatting  gas  production  221 

GAS  ENGINES 

air  conditioning,  engine  approval 
344 

diesel  engines  27 
irrigation  413 

pressure  regulators,  carburetors 
242 

spark  plugs  66 

turbocharged,  speed  governing  tests 
195 

water  pollution  control  plant  311 

GAS  FLOW 

automated  control  398 
effect  of  elevation  changes  297 
injection,  heat  transfer  419 
test  method  for  unsteady-state  in 
consolidated  porous  media  416 
GAS  HOLDERS 
Australia  88 

automation,  remote  control  low  tem¬ 
perature  protection  94,  398 
butane  storage  spheres  17,  299 
cryogenic  storage,  LPG  89 
de-icing  by  steam  boiler  158 
Great  Britain  94 

low  pressure  gas  making,  butane  88 
Netherlands,  explosion  179 
sealing  gland  299 
water  sealed,  low  temperature  ef¬ 
fect  17 
GAS  HYDRATES 

formation,  prevention,  water  remov¬ 
al,  absorption,  desiccants  83 
prevention,  inhibitor  295 

GAS  INDUSTRY 

automation,  peak  shaving  226 
Common  Market,  gas  production 
trends  3,  39 


conservation  and  financial  aspects 
181 

development,  USSR  357 
economics,  engineering,  planning 
215 

engineers,  industrial  training  178 
financing,  investments,  pipeline  com¬ 
panies  75 

gas  imports,  growth  181,  400 
gas  producers  vs  FPC  study  287 
Great  Britain,  Saraha  scheme  144 
growth,  Canana  142,  287 
improvement,  changes  in  processing 
and  production  of  gas  322 
instrumentation  384 
interstate  gas  lines,  revenues,  1962 
181 

Italy  251,  358 

natural  gas  consumption  growth  4 
production  107 

reserves,  industry  review,  invest¬ 
ments  75,  256 

resources,  pipelines,  production  ca¬ 
pacity  75 

Scottish  Gas  Board,  profitability 
decrease  252 
statistics,  1962  40 
U.  S.  growth  251 
GAS  INDUSTRY  DEVELOPMENT 
butane-air  mixing  plant.  Prance  164 
economics  volume  sales  216 
industrial  loads  109 
U.  S.  marketing,  transmission  pipe¬ 
line  areas  252 
GAS  INDUSTRY  EXPANSION 
California,  supply  increase  287 
construction,  $7.1  billion  1963-66 
215,  321,  358 

growth  expenditure,  1963  40 
interstate  oil  and  gas  pipelines, 
value  41 

LP-Gas  growth,  1962  41 
market  flght  358 
pipeline  construction,  1963  41 
sales,  campaign  141,  182 
GAS  INDUSTRY  MANAGEMENT 
company  activities,  Parkinson 
Cowan,  Ltd.  appliances  144 
computer  process  control  181 
critical  path  method  144 
employee  incentive,  patent  pay¬ 
ments  182 

management,  labor  law  76 
network  planning  181 
observation,  personnel  management 
76 

technological  planning  41 
GAS,  INERT 

determination  of  N,  C,  and  H  in 
metals  351 
GAS  LIGHTS 
gas  light  square  345 
installation,  ditching  and  anchoring 
of  pipes  129,  132 
GAS  LIQUID 

annealing,  stainless  steel  treatment 
241 

apparatus  299 

production  rates,  producing  ratios 
114 

GAS  MAKING 

oil  hydrogenation,  fluidized  bed 
catalysis  126 

town  gas  detoxification,  ONIA- 
GEGI  process  305 
GAS  MIXTURES 

compressibility  factor,  helium  174, 
260 


GAS  POWER  PACKAGES 

aircraft  gas  turbine,  electric  power 
generation  7 
area  cooling,  heating  114 
Brooklyn  Union-Warbasse  Houses, 
Rochdale  Village  359 
Capitol  Park,  heating-air  condition¬ 
ing  unit  installation  216 
concept,  description  257 
customer  service,  energy  supplies 
73 

cuts  power  costs  322 
direct  conversion,  gas  fired  prime 
movers  217 

economics,  total  energy  source  216 
electric  utility,  assessment  41 
energy  supplies  73 
environment  for  living  217 
gas  turbine  28.  79,  132,  145 
heat,  air  conditioning  Erlevlew 
Tower,  Cleveland  181 
hydronlc  home  baseboard  heating 
240 

motel,  Tamada  Inn  28 
new  cooling-heating  package  391 
Northern  Illinois  gas  145 
Ohio,  office  building  359 
one  source  power  242 
portable  units  231 
power  generation,  Cleveland,  Ohio 
firm  255 
promotion  213 
propane-air  231 

reciprocating  internal  combustion 
engine  42 

Rochdale  Village,  Jamaica,  L.  I.  280 
Rushfair  359 

store,  Chelmsford,  Mass.  359 
University  Plaza,  total  energy  unit 
217 

use  in  agriculture,  hay  drying  359 
GAS  PROCESSING 

capacity,  production  methods  121, 
215 

condensate  removal  228 

plant  operates  semiunattended  329 

GAS  PRODUCERS 

air  pollution  381 

coal  gasification  21 

FPC  study  287 

GAS  PURIFICATION 

acid  gas  removal  from  gas  streams 
330 

carbon  dioxide,  potassium  carbonate 
hot,  coal  gasification  190,  329 
world’s  largest  box-tyi)e  gas  purifier 
330 

Carbon  Monoxide 

olefin  gas  mixtures  removal  369 

oxidations  200,  295 

town  gas,  detoxification  190 

Carbonyl  Sulfide 

removal,  conversion  to  HjS  12 
removal,  gaseous  hydrocarbons  294 
Dust 

concentration  12 
foam  prevention,  diethanol  amino 
solutions  330 
removal,  filer  mats  50 
GAS  RESERVES 

Colorado,  United  States  324 
demand,  U.  S.  149 
distribution,  Netherlands  45,  148, 
390,  393 

exploration,  gas  value  detection, 
limitations  10,  395 
exploratory,  Taiwan  149 


fluid  flow  226 
future  demands  186 
industry  review,  investments  75 
Italy,  Southern  143 
proved  reserves,  Canada  and  United 
States  220 
West  Texas  45 

GAS  STORAGE 

automated  field  50 
burners  in  facilities  408 
dispatching,  peak  shaving  85 
GAS  TRANSMISSION 
efficiency  economics  229 
gas  flow  simulation  computer  14 
U.  S.  marketing  252 
GAS  TRANSPORT,  see  Pipelines, 
Transmission 
pipelines  110 

GAS  TREATMENT,  see  also  Gas 
Purification 

CO  removal  by  oxidation  295 
method  of  preventing  foaming  of 
diethanolamine  solutions  330 
new  methods,  research  191,  330 
GAS  TURBINES 
alternator  set  28 

automated  turbine  station  122,  194 
autos  98,  254 

centrifugal  compressors,  alarm  sys¬ 
tem  84 

coal-buming,  developments  64, 

114,  184 

compressor  stations  85,  264 
Continental,  industrial  power  pack¬ 
age  280 

drilling,  turbine  driven  electrical  rig 
10 

economics,  electric  power  genera¬ 
tion  132 

environment  for  living,  energy  pack¬ 
age  217 

gas  fired,  compressors  109 
G.  M.-Allison  Division  joins  field 
373 

high  pressure  air  vs  steam  230 
industrial  28 

jet  engine,  aircraft  vs  gas  turbine 
111 

maintenance,  modification,  modern¬ 
ization  85 

outdoor  station  15,  52 
packaged  iinit  14,  15,  264,  373,  398 
pumped  storage,  peaking  capacity 
96 

rig  pQwer,  use  152 
tail  gas  energy,  mechanical  power 
64 

Thomassen-Werkspoor,  pumping 
stations,  Syria  195 
turbo-generators  28 
water  injection  224 

GASIFICATION 

CO:,  steam-coke  reaction,  kinetics 
56 

coals,  char,  hydrogasifying,  catalytic 
21 

Coleshill  Lurgi  plant,  progress  271 
developments,  town  gas  manufac¬ 
ture  161 

finely  divided  solid  fuels  338 
fuel  oils  305 

Great  Britain,  Southall  works,  hy¬ 
drocarbons,  Fawley  refinery  21 
Koppers-Totzek  process  57 
naphtha,  steam  reforming  92 
ONIA  GEGI  process,  PFD  Stock 
161 


power  source,  oil  vs  gas  215 
recycle  hydrogenator,  ICI  steam  re¬ 
forming,  coal  305 
research,  pilot  plant  stage  120 
solid  fuel  processing  57,  338 
steam-naphtha  process  201 
Turin  Gas  Works  transformation 
21 

undergnroimd,  process  evaluation 
187 

GEOLOGY,  see  also  Exploration 
British  Coliunbia,  Clarke  Lake  Gas 
field  152 

Canadian  arctic  basin  108 
C^-C^  hydrocarbons,  distribution  48 
chromatogranhic  analysis  396 
computer  application  260 
data  onto  magnetic  tape  153 
geophysical  coordination,  wildcat- 
ting  81 

geophysical  research  109 
horizons,  old  fields  115 
Iran,  exploration  2 
paleomorphology,  exploration  367 
Dunoh  card  reference  svstem  153 
sedimentologv.  oil  exoloratlon  260 
sediments.  Isotonic  organic  carbon, 
composition  152 
structures  81 

surface  signs,  bacteria,  aerobic,  hy¬ 
drocarbon  oxidizers  82 
vmitizing  production,  deep  drilling 
117 

upner  Carboniferous,  Germany 
258,  327 

GEOPHYSICAL  METHODS 

data  processing  117 
FM  field  recorder  117 
gravimetric  exploration  118 
magnetometer,  survey  395 
Ohio.  South  Ontario  prospecting 
117 

radio  use,  exploration  48 
seismic  programs  109,  188,  225 
GEOTHERMAL  ENERGY 
by-product  chemicals  220,  253 
exploration,  petroleum  259 
steam  well  112,  393 
variations,  subsurface  structures 

GEOPHYSICS 

prospecting  vibroseis  technique  118 
research,  sedimentation  259 

GLASS 

steel  fusing  29 
treatment  168 
Vycor,  catalytic  activity  270 
GOLAY  COLUMNS 

thermal  conductivity  detectors  102 

GOVERNMENT 

Dept,  of  Defense,  V.  E.  Clauses  writ¬ 
ten  into  R.  and  D.  Contracts  322 
owned  facilities,  increased  108 

H 

HEAT  CONTENT 
water-vapor,  in  flue  gas  210 
HEAT  EXCHANGERS,  see  abe  Heal 
Transfer 

aluminum  use  168 
ceramic  structures,  thermal,  shock 
resistance  137 

Cercon  cellular  ceramic  structures 
15 

expansion  loops,  pressurized  system 
98 

heat  recovery,  economic  advantage 
66 


helium  30 

stress  corrosion  101 

welding,  gas,  oil  furnaces  98 

HEAT  PUMP 

latent  heat  of  dissolution,  endother- 
mal  processes  254 
use  of  internal  combustion  engine 
218 

HEAT  TRANSFER,  see  also  Heat 
Exchangers 

bibliography  104,  355 
by  non-luminous  gas  radiation,  ra¬ 
diation  from  COo-HoO 
Conference,  International  Heat 
Transfer  104 

conduction,  effect  of  obstacles  in 
gases  419 

convection,  heat  174,  247 
flame  impingement,  cylindrical  or 
flat  surface  97 
fluid  flow,  porosity  effect  278 
fluidized  beds-heat  transfer  coeffi¬ 
cients  and  temperature  gradients 
71 

gas  injection  419 

gas-solid  mixtures,  by  solid  spheri¬ 
cal  particles  211 

granular  material,  with  solid  heat 
transfer  medium  210 
heat  exchange,  recompression  re¬ 
cycling  233 

horizontal,  aiuiular  gas-liquid  flow 
283 

packed  beds  radiant  transfer  71 
plasma  technology,  flames  319 
radial,  packed  fluidized  bed  419 
radiation  spectrum  of  gases  174 
solid-in-gas  suspensions,  transfer 
media  302 

HEAT  AND  MASS  TRANSFER 
between  gas  and  granular  material 
354 

effect  of  transverse  mass  flow  354 
laminar  boundary  layers,  mathemat¬ 
ical  methods  211 

HEAT  TREATING 

swaging,  wire,  cathode  ray  tubes 
242 

HEATERS,  see  also  Heat  Pump, 

Solar  Energy,  Infrared  Heating 
all  gas  345 

Australia,  gas  heated  saima  382 
CO  fired,  on  steam  348 
drying  tunnel  132 
electric,  home  heating  37,  177,  389 
gas  market  346 
home  heating  practices  278 
industrial  heater,  batch  or  continu¬ 
ous  133 

major  heating  appliances  sales,  gas 
vs  other  types  132 
radiant,  gas  fired  412 
residential  365 

salamander-type  for  heating  worms 
167 

space  26 

use  of  direct-fired  gas  make-up  oil 
systems  412 

water,  electricity  vs  gas,  ratio:  gas 
to  electricity  285 

Infrared 

comfort  and  economy  348 
energy  production,  gas  burners  65 
equipment,  future  65 
foundry  heating  413 
gas  fueled  generator  205 
output  capacity  98 


oven  dryer  312 
plaquette  65 
thawing  coal  383 
use  98 

Space 

energy  demands  30 
heating,  tests,  space  heaters,  weath¬ 
er  conditions,  structural  factors 
134 

household  gas,  heating  growth  312 
research  test  house  205 

Wafer 

comparison,  electric,  LPG,  natural 
gas  105 

unusual  methods  345 

HEATING 

coal  42,  43 

flash,  gas  compositions  337 
load  equalization,  space  240 
oil,  sulfur  containing,  combustion 
characteristics  63 

HEAVY  HYDROGEN,  see  Deuterium 
HEAVY  WATER 

feasibility  of  by-product  376 
HELIUM 

Bureau  of  Mines,  conservation  pro¬ 
gram  48 

conservation  1,  10 
contract  changes,  U.  S.  government 
82 

equation  of  state  368 
heat  exchangers  30 
helium-nitrogen  mixtures,  supercom¬ 
pressibility  factors  174,  260 
high  temperatures  355 
largest  plant,  Kansas  328 
liquefaction  plant  260 
liquid  level,  indicator  312 
monitoring  system,  U.  S.  Bureau  of 
Mines  pipeline  188 
natural  gas,  equilibrium  state  49 
operations  research  82 
phase  equilibria.  Hogback  gas  293 
recovery,  natural  gas  292,  368 
selective  permeability  recovery 
Linde  Co.  189 

thermal  diffusion  recovers  He-3  iso¬ 
tope  396 

thermodynamics,  injection  420 
volume  computing,  cylindrical  con¬ 
tainers  260 

HYDRAULICS 

fractures,  hydraulic,  orientation, 
direction  368 
high  power  drilling  224 

HYDROCARBONS,  see  also  individual 
hydrocarbon  compounds 
air  pollution,  gas,  infrared  analyzer 
102 

butane,  butene,  butadiene  92 
C4-C5  acetylenes,  determination  71 
conversion,  acetylene  247,  270 
critical  pressures  and  densities  of 
mixtures  71 

food  proteins,  gas  oil  201 
marine  muds  324 
mixtures,  chromatographic  resolu¬ 
tions  352 

mixtures,  processing,  propane, 
ethane,  i-butane  121 
natural  gasoline,  LPG  pipelines  121 
n-pentane-air  mixtures  71 
processing  industries,  Europe  39 
recovery,  from  gas  streams,  adsorp¬ 
tion  402 

solubility,  liquid  methane,  miscibil¬ 


ity,  studies  138 

volatile,  aliphatic  and  aromatic  125 
HYDROCARBON  REAaiONS 
conversion,  plasma  jet  375 
cracking,  acetylene,  submerged 
flame  160 

gas  radiation,  dose  rates  239 
surface  influence  139 
HYDROGASIFICATION 
coals  and  char,  catalytic  21 
kerogen  conversion  93 
HYDROCRACKING 
catalyst,  nitrogen  tolerant  302 
Hy-C  cracking,  new  process  404 
hydrogen  consumption,  liquid  prod¬ 
uct  yield  92 

H-oil  hydrogen  consumption  92 
HYDROGEN 

ammonia  synthesis  237 
carbon  dioxide,  production,  carbon 
monoxide  removal,  carbonyl  sul¬ 
fide  removal  83 
chemisorption,  cobalt  34 
consumption  92 

detonation,  induction  zone  density 
317 

electrolytic  technique  for  purifica¬ 
tion  and  removal  from  gas 
streams  377 
fuel  cell  364 

H-deuterium  exchange  reaction  on 
cobalt  ferrite  376 
liquefaction,  continuous  conversion 
202.  306,  405 

liquid  level  sensor  system  415 
liquid  parahydrogen,  pressure  den¬ 
sity  temperature  relations  175 
parahydrogen  conversion  on  the 
first  transition  series  387 
production  method  405,  406 
production,  by  catalytic  steam  re¬ 
forming,  hydrocarbons  377 
purification,  Esso  306,  338 
raw  material  use  306 
recovering  and  purifying  57,  338 
research  for  cheaper  H  405 
steam,  high  pressure,  coal  gasifica¬ 
tion  162 

tidewater  plant  22 
transfer  reactions  355 
vaporization,  heats,  PVT  relation¬ 
ships  138 

HYDROGEN  AND  CARBON 
MONOXIDE 

copper  and  gold  films,  chemisorp¬ 
tion  173 

water  gas  reaction  237 
HYDROGEN  CYANIDE 
production  307,  338,  377 
Shawinigan  process  338 
HYDROGEN  SULFIDE 
carbon  bisulfide  139 
regeneration  of  manganese  oxide  ac¬ 
ceptors  339 

sludge  acid  recovery  pleint  272 

Removal 

adsorption  process  192 
amines,  ammonia  spray,  odor  remov¬ 
al  84 

dehydrating  methods  for  acidic  gas 
stream  370 
from  gases  370,  397 
scrubbing,  arsenical  solutions  192 
volatility  colmnn,  components  228 
wash  solution,  sequestering  agent 
295 


HYDROGENATION 

alumina  catalyst,  chemisorption  247 
catalyst  beds,  sulfur  removal  240 
catalysts,  butadiene  removal  poison, 
sulfur  effect  on  catalysts  125 
concentration  gradient,  analytical 
measurement  364 
ethylene,  acetylene,  platinum,  tin 
chloride  catalyst  237 
ethylene  on  zinc  oxide  catalysts  405 
Gas  Council  process,  using  oil  or 
coal  57 
lignite  93 

mineral  structure,  oil  shale  matrix 
93 

oils  to  gaseous  hydrocarbons  126, 
340 

pitch  22 

profits  from  pyrolysis  gas  377 
Solihull  process  22 
thermal  decomposition  248 
use  of  atom  addition  338 
HYORONICS,  see  also  Gas  Power 
Packages 

home,  baseboard  heating  240 
oil  and  gas  unification  346 

I 

INCINERATORS 

chimney  "3-in-r’,  A.  G.  A.  167 
commercial  28,  346 
domestic  383 

plating  and  metal  waste  disposal 
133 

smokeless  burner,  combustion  air 
fans  133 

smokeless,  odorless  design  29 

INDUSTRIAL  GAS 

Canada,  use  in  fruit  industry  383 
carburetion  markets  383 
production  of  road  stud  reflectors 
242 

thawing,  of  railroad  cars  383 
turkey  farming  383 
INDUSTRIAL  HEATING 
ceramics,  baking  29 
CSO  heating  process  279 
doughnut  production,  gas  heated 
shortening  kettle  133 
dual-fuel  burners  64 
dust  control  in  imbaked  coatings, 
gas-fired  ovens  205 
England,  nylon  industry  413 
future  and  available  equipment  65 
gas  heating  aiding  citrus  crops  347 
gas  uses  in  making  TV  tubes  346 
gas  wheat  processing  industries  64 
glassed  steel  fusing  29 
glass  treatment.  Ford  Motor  Co.  of 
Canada  Ltd.  168 
immersion  heater,  gas  347 
infrared  drying  312 
infrared  generator,  gas  fueled  205 
jet  smelting  29 
large  elevator  furnace  64 
lime  kilns,  vertical  168 
LPG  lettuce  packing  311 
oil  pipeline  37 

open-hearth  cast-iron  enameling  279 
outsized  gas  ring  347 
preserving  and  growing  flowers  412 
propane  timnel  burner  279 
propane  use  in  annealing,  firing 
arches  279 

protection  of  house  plants  in  ship¬ 
ment  347 

pulsating  combustors  29 

scale  free  heating,  ferrous  metal  64 


snow  removal,  gas  348 
superheat  burners  347 
tank  car  30 
textiles  29 
use,  railroading  413 
use,  sterilizing  equipment  413 
INDUSTRIAL  POWER  PACKAGES 
gas  turbine.  Continental  280 
one  source  power  242 
Rochdale  Village,  Jamaica,  L.  I.  280 
INFORMATION  RETRIEVAL 
analytical  methods,  inverted  index¬ 
ing,  notched  cards  386 
automatic  document  classification 
182 

cost  data  file  4 
geology  data,  automated  225 
information  theory,  fundamentals 
156 

mass  media,  science,  communica¬ 
tions  182 

microfilm,  product  catalog  replace¬ 
ment  217 

patents  as  source  110 
quality  factor  in  storage  360 
reassessment  of  conventional  sources 
182 

resources  for  tomorrow’s  engineers 
323 

INFRARED  SPECTRA 

catalyst  studies,  alkylation  power 
248 

methylene  rocking  band  316 
spectrophotometric  analysis,  ethyl¬ 
ene  propylene  copolymers  70 
INFRARED  HEATING 
drying  312 

gas  fired  radiant  burners,  energy 
emitted  65 

generator,  gas  fueled  205 
plaquette  burner,  TEC  65 
solves  foundry  heating  problems 
413 

INHIBITORS 

hydration,  glycols  12 
oil  field  use  315 

INSPECTION 

systems,  used  drill  pipe  serviceabil¬ 
ity  115 

welds,  defects  30 

INSTALLATION 

distribution  systems,  boring  opera¬ 
tions  25 

INSTRUMENTAL  ANALYSIS 

compressor  maintenance,  indicator 
diagrams  194 

electronic  blending  system,  Blendo- 
mat  209 

package,  chromatographic  control 
209 

INSTRUMENTATION 

analysis  of  ion  current  414 
automation  transmission  telemeter¬ 
ing  229 

hydrogen,  liquid  level  sensor  system 
415 

new  development,  sensing  devices, 
reciprocating  compressors  243 
telecontrol  development  384 
INSTRUMENTS 

automated,  burner  controls  278 
bottom-hole  pressure  gage  384 
burner,  control  system  411 
calorimeters,  differential  scanning 
171 

concentration  recorder,  HjS/SOi  ti- 
trilog  oxidation-reduction  135 


control  valves,  cryogenic  17 
density  measurement,  electrochemi¬ 
cal  at  cryogenic  temperatures  88 
equilibrium,  sensing  device  386 
infrared  bolometer  280 
instrumentation,  gas  industry  384 
level  indicator,  liquid  He  312 
loop  control,  gas  chromatograph, 
automatic  computer  check  134 
microcalorimeters  316 
need  for  clean,  fresh  air  349 
particle  size  determination  175 
penetration  recorder  118 
performance  data  recording,  elec¬ 
tronic  control  230 
pressure  sensor,  automated  load  con¬ 
trol  243 

process  instrumentation  31 
pyrometer,  photoelectric  NBS  206 
radiometers  low  temperature  281 
Stanton  thermobalance,  modification 
169 

sulfur  recovery,  processing  opera¬ 
tions  169 

thermistor,  molecular  weight  deter¬ 
mination  208 

thermobalance,  automatic  digital 
recording  68 

thermocouple;  environmental  errors 
reduction  31 

thermocouples,  speed  of  measure¬ 
ment  244 

thermogravimetiic  apparatus  171 
thickness  measurement,  pipelines, 
corrosion  monitor  123 
INSULATION 

perlite  expander  rmit,  liquefaction 
312 

INTERCHANGEABILITY 

appliance  changes  for  natural  gas 
from  town  gas,  variations  of  chem¬ 
ical  output  97,  133 
France,  research  280 

INTERFACE 

identification  need  193 
ION  REAaiONS 
chemisorption,  exclusion  174 
electricity  from  ionized  gas-sound 
waves  113 
engines  147 

IONIZATION  COEFFICIENTS 

methane,  ethylene,  acetylene,  elec¬ 
tron  energy  distribution  104 
IONIZATION  DETEaOR 
analysis  of  Ci  to  C<  hydrocarbons 
352 

chamber,  chromatography  172 

current  414 

IRRIGATION 

natural  gas  engines  413 
ISOTOPES 

deuterium  determination  35,  352 
deuterium  exchange,  methane  35 
energy  from  decay  112 

J 

JOINTS 

design,  expansion,  system  61 
high  pressure  pipelines  313 
sealing  wrapper  332 
reactor,  seal  350 
sealing  compounds  204 

K 

KILNS 

line,  vertical  168 
KINETICS 

ammonia  decomposition,  vanadium 
nitride  270 


boiling  behavior,  liquid,  prediction 
and  application  209 
bond  energy,  C-H  bonds  34 
capacity  flow  reactor  for  homogen¬ 
eous  gas  phase  reactions  284 
chemical  reaction  and  diffusion  phe¬ 
nomena  355 

chemical  reaction  order,  graphical 
method  318 

dehydrogenation  of  isobutane  by 
iodine  388 

diffusion,  surface  activity  103 
methane  decomposition  35,  72,  388 
n-butane  thermal  decomposition  318 
propylene-oxygen,  flame  reaction 
176 

pyrolysis,  n-butane,  uninhibited  de¬ 
composition  176 

reaction,  heterogeneous  catalytic  35 
reaction,  hot-gas  ignition,  ethane-air 
355 

L 

LASERS 

chemical  industry  6 

LEAKAGE 

clamps,  gaskets,  adhesives  on  mains 
129 

gas  342 

internal  sealing  310 

LEAK  DETEaiON 

mobile  unit,  Oklahoma  Natural  Gas 
Co.  164 

natural  gas  408 

nitrous  oxide  leak  tracers,  pipeline 
efficiency  studies  129 
nondestructive  testing,  transducers, 
defect  detection  86 
pyortable  combustible  gas  detector 
309 

radioactive  tracers,  method  204 
sonic  devices,  leak  detection,  soimd 
generation  95 
three-way  gain  380 
ultrasonic,  Deleon  translator  165 
LIGNITE 

barbecue  briquettes  production  307 
hydrogenation  93 
LIQUID  RECOVERY 
sonic  oil-gas  separator  330 
LIQUEFACTION,  see  also  Methane, 
Liquefaction 

erogenic  control  valves  17 
diaphragm  pump  198 
energy  of,  recovery,  methane  54 
Florida,  LPG  plant  12,  50,  267 
gas  liquefler,  Joule-Thompson  type 
12 

methane,  exploration  220 
neon  among  top  cryogenic  fluids 
333 

on-site  perlite  expander  unit  312 
pumps,  liquefied  gas  370 
Sahara  gas  17 
LIQUEFIED  GAS  TANKERS 
aluminum  alloy,  economic  compari¬ 
son,  LNG  to  coal  gas  123 
Methane  Princess,  launching  268, 
299 

LIQUEFIED  NATURAL  GAS,  see  also 
Cryogenics 

control  valves,  cryogenic  17 
economics:  above  vs  underground 
storage;  storage  232 
growth.  United  States  79 
insulate  199 

pipeline.  Great  Britain  192 


piunps  370 

refrigeration  bv  direct  vapor  con¬ 
densation  397 
research  295 

review  historical  developments, 

LNG  storage  and  transport  124 
Sahara  gas  17,  401 
storage  and  transport  301 
tankers,  marine  300,  374 

LOGGING 

formation,  evaluation  progress  153 
neutron-density  log  49 
oil  shale  49 
review  49 

LP-GAS 

air  pollution  abatement,  LPG  as 
motor  fuel  165 

appliances,  altitude  influences  277 
appliances,  approval  scheme  411 
appliances,  market  survey  130,  141 
appliances,  suitability,  variable 
composition  62 

appliances,  toasters,  commercial  96 
Canada  229 

conversion  of  generator  to  propane 
371 

cuts  roofing  costs  413 
demand,  Jan.  1963  88,  130 
dry  propane  shipment  analyzer  334 
electrical  energy,  fallout  shelter  147 
flame  cultivation  131,  166,  234 
Florida  plant  12,  50,  267 
frost  protection  for  oranges  263 
fruit  preservation,  environmental 
control  131 

“Glogas”  (butane)  plant,  Britain 
198,  334 

growth,  Brazil  142 
injection  for  oil  recovery  process 
371 

key  lock,  automatic  loading  system 
334 

low  temperature  storage  88 
McMahon-Gifford  cycle  gas  refriger¬ 
ation  performance  159 
market  research,  internal  combus¬ 
tion  engines,  agriculture  124 
meter  proving  192 
overseas  transportation  of  liquefied 
gas  401 

pacKmg,  lettuce  311 
proaucuon,  construction  229 
pipelines,  truck  transport  growth 
8 

propane,  butane  refinery  tail  gases, 
supplementary  84 
propane,  engme  fuel  market  268 
propane  mouemizauon  of  gas  plants 
263 

propane  standby  system  397 
Ras  Tanura  exports  to  triple  335 
recovery  12 

reversible  meter  station  397 
shipments  in  1962  334,  391 
showers  for  crippled  children  263 
storage  facilities,  corrosion  proper¬ 
ties  124 

transports  8,  214 
utilization  159 
vapor  blowdown  system  198 
water  gas,  economics  235 
wood  preserving  pressure  applica¬ 
tions  242 

LPG  PIPELINE 

corrosion  protection,  internal  315 
Ohio,  Middletown  to  Steubenville 
13 


LURGI  PLANTS 

Coleshill  271,  404,  405 
coal,  inorganic  constituents,  behav¬ 
ior  and  influences  201 
operation,  steam  and  oxygen  use 
236 

Westfield  plant,  high  pressure  grid 
system  406 


M 

MAGNETOHYORODYNAMICS  MHD 
France,  installation  256 
power  generation  43,  44 
MAINS 

application  apparatus  for  sealing 
piF)es  and  mains  381 
construction  of  mains  95,  379 
contracting  construction,  operations 
research  60 

corrosion  problems,  protect,  repair 
or  replace  207 
cost  reduction  60 
England,  progress  409 
general  review,  maintenance  95 
installing  high  pressure  pipe  60, 
275 

leak  clamps,  gasket  clamps,  adhe¬ 
sive  use  129 

making  service  entrances  408 
medium,  low  pressure,  Paris  275 

MAINTENANCE 

efficiency,  new  methods  204 
electric  motor  maintenance,  automa¬ 
tic  protective  devices  135 
greases,  test  276 

industrial  plants,  cost,  control  96 
mainline  conversion,  weather  in¬ 
fluence  129 

method  of  changing  meters  343 
modernization,  modification,  gas 
turbines  85 

photographic  apparatus,  pipe  inter¬ 
ior  310 

pipeline  cleaning,  sanding,  proce¬ 
dures  87 

plastic  inserts,  renewal  of  main  409 
pre-fabricated  pipe  offset  bends 
409 

radio  use  in  locating  gas  outlets 
129 

sampling  duct  in  coal-fired  gas  tur¬ 
bine  409 
MANAGEMENT 

profitability  estimation  287 
MARKET  RESEARCH 
LP-Gas,  internal  combustion  en- 
gmes,  agricultural  uses  124 
sociological  bearing  on  sales  105 
MASS  SPECTRA 
proF>enes,  3-deuterated  211 
MASS  SPEaROMETER 
spectromonitor  unit  316 
unimolecular  reactions,  butane, 
uncharged  fragments  33 
MASS  TRANSFER 

chromatographic  columns,  plate 
height  diffusion  172 
equation  for  the  object  of  control 
during  mass  transfer  388 
gas  absorption  in  agitated  gas-liquid 
contractors  420 

gas-liquid  coefficient,  effect  of  con¬ 
centration  72 

Venturi  liquid-gas  contactor  284 
MATHEMATICAL  METHODS 
differential  equations,  computer 
capacity  122 


equation  for  size  of  packed  column 
355 

heat  and  mass  transfer,  laminar 
boundary  layers  211 
helium  at  high  temperatures  355 
reaction  kinetics  in  fluidized  bed 
reactors,  equation  derivation  318 
simulation,  operations  reserve  85 
two-phase  flow  operations,  longitu¬ 
dinal  dispersion  211 
venting  and  chimney  systems,  grav¬ 
ity  flow  96 
virlal  coefficients  103 
MEASURING  DEVICES 
internal  reboilers  99 
volume  computing,  cylindrical  con¬ 
tainers,  helium  260 
METALS,  tee  also  Individual  metals; 

Catalysts,  Corrosion 
chromium,  vanadium,  relative  to 
thermlonics,  temperature  rela¬ 
tionship  223 
fatigue,  review  67 
iron  ductile,  uses  and  values,  pipe- 
fittings,  machinery  parts,  econom¬ 
ics  137 

rapid  melting,  thermal  aspects  65 
refractory  metals  67 
steels,  for  low  temperatures  208 
tungsten,  nitrogen,  carbon  monoxide 
33 

use  of  prepared  atmospheres  in 
treating  metal  376 

METERING 

air  conditioning,  central  installation 
276 

device,  refrigerant  381 
electromagnetic,  mass  flow  meter 
195 

fluid  flow  variable  meter,  higher 
flexibility  135 

industrial  flow  metering,  develop¬ 
ments  66 

Mark  II  Zephyr  25,  60 
mass  rate,  turbine  tyi)e  15,  243 
measurement  of  gas  flow  414 
methods  and  equipment  343,  409 
temperature  compensated  meters 
410 

METERS 

Australia,  dual  meter  box  343 
automated  telephone  reading  164, 
398 

changes,  methods,  maintenance  343 
flow  meters,  fimdamental  principles 
169 

horsepower  meter,  shaft  energy 
delivery  99 

leather  use  in  gas  equipment  66 
Mark  II,  Zephyr  25 
metering  pumps  169 
orifice,  automatic  99 
plastic  cases  66 
positive  displacement  25 
pressure  pulsations,  orifice  99 
proving,  LP-Gas  192 
rotary,  selection  and  use  343 
stainless  steel  343 
station,  reversible  397 
turbo-meter  Series  L,  Rockwell  206 

METHANE 

acetylene,  flame  reactions,  safe  mix¬ 
ture,  feed  gas  90 

adsorption  on  silica  gel,  zeolite  and 
charcoal  nitrogen  318 
binary  systems,  vapor  phase,  PVT 


relationships,  equation  of  state, 
enthalpies  139 

carbon  disulfide  production  235, 
270 

conversion  to  acetylene  72 
decomposition,  kinetics  35,  388 
decomposition  rate,  iron  ore  273 
deuterium  exchange  35 
energy  of  liquefaction,  recovery  54 
ethane,  propane,  butane,  explosion 
limits  72 

line,  Canvey  to  Leeds  398 
liquefied  gases,  storage  54 
liquid  methane,  east  coast  industry 
growth  267 

molecular,  carbon  sublimation,  en¬ 
ergy  correlation  104 
oxidation  effect  of  nitrogen  oxides 
175 

partial  oxidation  to  acetylene, 
Sachsse  process,  cracking  90 
pyrolysis,  shock  tube  studies,  carbon 
film  formation  139 
radiation  effects  on  318 
reactions  of  gaseous  ions  420 
reforming  plant.  Kitchen  England 
299,  307 

thermal  decomposition,  kinetics  72 

METHANOL 

BASF  synthesis  273 

MIXER 

Vortex  312 
MOBILE  PIPE  MILL 
on  site  fabrication,  rough  terrain 
232 

MOHOLE 

bottle  type  vessels  10 
control  system  to  anchor  platform 
396 

dyna^c  positioning  system  327 
floating  platform.  Brown  and  Root, 
Inc.  189 

progress  report  for  phase  II  368 
use  of  radar  and  sonar  to  position 
368 

MOLECULAR  REARRANGEMENTS 

radioactive  and  molecular  rear¬ 
rangements  248 
MOLECULAR  SIEVES 
advantages  155 
columns,  monitoring  102 
gas  purification,  zeolite  use  202 
new  refinery  uses  336 
petroleum  industry  use  57 
processing  acid  272 
zeolites,  ^umina  silicates  246 
MOLECULAR  STRUCTURE 
butadiene,  positive  ion  structure 

MOTOR  FUEL 

air  conditioning,  LP-Gas  165 

N 

NAPHTHA  REFORMING 
ammonia,  methanol  synthesis,  sulfur 
removal  236,  339 
ICI  steam-naphtha  process  201. 
309,  339 

new  processes,  feedstock  costs  339 

NAPHTHALENE 

chromatographic  determination 
103 

manufacture  of  406 
NATURAL  GAS,  see  also  Industry 
Management;  Pipelines;  Reserves 
acid  electrolsrte,  low  temperature 
fuel  cell  78 


air  conditioning.  Caterpillar  piston 
engines  165 
analysis,  density  282 
automated  control,  steel  industry 
205 

balanced  power,  increased  use  357 
California,  Pacific  Gas  and  Electric 
Co.  new  fields  49 
compressors,  engine  fuel  66 
consumption,  growth  4 
energy  market,  automated  control, 
cost  comparison  105 
exploration  drilling  2,  9,  107,  187, 
251 

fuel  cell.  General  Electric  44 
helium  bearing,  equilibrium  vapor- 
liquid  data  49 
jet  smelting,  Ontario  202 
molecular  analysis,  effluent,  Hassi 
R’Mel  plant  262 
new  field,  Italy  358 
1962  production  and  consiunption 
389 

Pakistan,  discoveries  2 
processing,  hydrocarbon  mixtures, 
propane,  ethane,  i-butane  121 
production,  pipelines,  Canada  220 
reserves,  increase,  1962  256 
supply.  Gulf  Pacific  Pipeline  Co.  to 
Los  Angeles  145 

U.  S.  inadequate  reserves,  Catawba 
study  256 

wells.  Great  Britain  180 
zirconia  electrolyte,  high  tempera¬ 
ture  fuel  cells  78 

NATURAL  GAS  LIQUIDS 
condensate  367 
1962  proved  reserves  184 
NATURAL  GAS  PRODUCTION 
Southern  Gas  Board,  winter  load 
189 

NERNST  EFFECT 

direct  heat  to  electricity  conversion 
78 

generator  219 
NICKEL 

adsorption,  hydrogen  and  CO  on 
nickel  oxide  271 

saturation  magnetization  catalyti- 
cally  active  271 

vanadium  removal,  catalyst  contam¬ 
inants,  desulfurization,  hydro¬ 
cracking  125 

NITROGEN 

afterglows,  chemiluminescence  353 
analysis,  gas,  exhaust  gas  collection 
233 

chemical  processing,  hydrogen,  oxy¬ 
gen  406 

demand  growth  202 
electrical  discharge,  nitrogen  acti¬ 
vation  139 

fixation,  combustion  27 
hydrocarbons,  equilibrium  121 
oxides,  pressure  perturbations  311 
tolerant,  catalyst,  hydrocracking 
302 
NOISE 

combustion  62 

NON-DESTRUCTIVE  TESTS,  see  also 
Test  Methods 

combustible  gu  detector  309 
electromagnetic,  ultrasonic  tests 
352,  417 

hydrostatic  ‘yield’  test  method  417 
leak  detection,  transducers  86 


NUCLEAR  ENERGY,  see  also  Energy 
Resources,  Radioactivity 
Applications 

AEG,  power  program  149 
Berkeley  and  Bradwell,  (Eng.) 

stations,  costs  149 
breeder  reactors,  appraisal  6,  186 
comparison  with  coal  5 
competitive  project,  West  Valley, 

N.  Y.  149 

development,  energy  policies,  devel¬ 
opment  in  United  States  79 
dual-electric,  engine  253 
EEC,  nuclear  power  development 
186 

electrogenerator  cells  393 
5  million  Kw  by  1970  325 
gas  cooled  breeder  reactors,  for 
competitive  power  8 
LaCrosse  Atomic  Plant  45 
private  ownership,  nuclear  fuel  291 
power  plant  role.  Western  U.  S.  8, 
291 

reprocessing  atomic  fuels,  private 
industry  187 
thorium,  future  use  45 
uranium,  plants  and  fuels  222 
utility  systems  292 
NUCLEAR  MAGNETIC  RELAXATION 
diffusion  coefficients,  CH,,  CF4  318 
NUCLEAR  REACTORS 
fission  fragment,  conversion  147 
utility  operated  44 

o 

ODOR 

air  pollution,  flameless  oxidation 
411 

chromatographic  analysis  of  com¬ 
pounds,  natural  gas  386 
elimination,  flameless  oxidation  411 

ODORIZATION 

addition,  dispatching  control  96 
fractionation  bypass,  absorption 
odorizers  371 

gas  chromatography,  odorants  13 
pipeline,  addition  6 
OFFSHORE  OPERATIONS 
bog  pontoons,  use  293 
bottle-type  vessels,  Mohole  10 
California,  pipeline,  Santa  Barbara 
to  Gaviota  Pass  10 
D/B  ocean  driller  189 
deep  water  drilling,  catamaran,  Pan 
American  189 
drilling.  Near  East  117 
English  coastal  waters,  natural  gas 
exploration  82 

field  joint,  need  not  be  weak  point 
374 

foreign  activities  232 

Iran,  Persian  Gulf  2,  293 

Japan  Sea,  Kubiki  field  3 

Kermac  Rig  54,  submersible  50 

Lake  Erie  260 

line,  off  Louisiana  398 

Mobot  10 

North  Sea,  magnetometer  survey 
46,  293 

outrigger  drilling  float,  Zapata’s 
“Sidewinder”  11 

oil  and  gas  exploration,  costs  153 
pipeline  construction,  stingers  used 
157 

pipeline  operation,  design  engineer¬ 
ing  119 

pipelining  deeper,  farther  out  261 
platform  119,  261 


pre-cast  field  joint,  offshore  lines 
397 

rigs,  use  nuclear  generator, 
Strontium-90  369 
robot,  underwater.  Shell  261 
underwater  pipeline,  connection. 
Gulf  of  Mexico  293 
use  of  floating  vessel  369 
well  head  control,  undersea 
Christmas  tree  80 
wildcats  in  deep  water  81,  117 
OIL  GAS,  see  also  Gasification 
catalytic,  plant  23 
conversion  by  oxidation  307 
conversion  of  oils  BASF,  coke 

gas  from  oil  plant  126,  340,  377,  378 
H-oil,  hydrogen  consumption,  hydro¬ 
cracking  92 

light  distillate  plant.  East  Green¬ 
wich,  England  238,  239,  272 
heavy  hydrocarbon  waste  disposal 
407 

Onia-Gegi  plant  23,  377,  378 
partial  oxidation,  synthesis  gas 
production  407 
Semet-Solvay  process  307 
town  gas  production  272,  308 
OIL  DISCOVERY 
Iowa,  imderground  storage 
reservoir  117 

OIL  SANDS 

Alberta,  oil  sand  projects  394 
capital  costs,  hydrocarbon  produc¬ 
tion  112 

oil  from  tar  sands  394 
OIL  SHALE,  see  also  Shale  Oil 
economical  removal,  oil  from  oil 
shale  328 

federal  shale  sands  222 
kerogen,  chemical  structure  93,  238 
logging  49 

matrix,  hydrogenation  93 
production  bid  Oil  Shale  Corp  256 
recovery,  proposal  147 
retorting,  solid  heat  carriers, 
hydrocarbon  conversion  238 
used  as  feed  stock  2  years  ago  325 

In  Situ 

treatment  by  electrocarbonization 
365 

treatment,  Colorado  150 
treatment,  hydrogenated  202 

OLEFINS 

chromatography,  configuration, 
olefin  pairs  416 

hydrogenation  combined  with  iso¬ 
merization,  isoparafin  synthesis 
128 

nuclear  magnetic  resonance  spectra 
C”  method  212 
OPERATIONS  RESEARCH 
application  of  scientific  methods 
349 

contracting,  construction,  mains  60 
critical  path  method  76 
helium  production  82 
program,  progress  control  76 
work  study  applications  287 
ORE  REDUCTION 
Canada,  gas  makes  steel  378 
continuous  process  340 
decomposition  rate  of  CH,  on  iron 
ore  273 

ferrous  oxide,  direct  reduction  162 
fluid  flow  characteristics,  blast 


furnace  58 
fusion  furnace  161 
generation  of  reducing  gas,  heavy 
liquid  hydrocarbons  94 
hydrocarbon  injection  in  blast  fur¬ 
nace,  effects  58 
iron  58,  340,  378 
iron  ores  273,  308 
jet  smelting  23 
low  grade  hematitic  ore  57 
molecular-kinetic  reduction 
investigations  23 
natural  gas  use  in  cupola  308,  406 
reduction,  efficiency  reducing  gases 
23,  58,  127,  273 

solids  injection  system,  Koppers  58 
steelmaking  symposium,  discussion 
of  papers  58 

Taconite  reduction,  benefication  of 
magnetic  ore  127 
OVENS 

baking-broiler  combination  277 
flexible  controls  168 

OXIDATION 

carbon  monoxide,  silver  effect  125 
coal,  processing  time  and 
temperature  304 
combustion  catalyst  131 
copper  catalyst,  hydrocarbons  302 
flameless,  odor  elimination  411 
nitrogen  oxides,  effect,  methane  175 
oil  gas  conversion  307 
partial,  acetylene,  Saschsse  process, 
cracking  90 

partial,  steam  volume  relationships, 
carbon  monoxide-hydrogen  235 
OXYGEN 
analyzer  171 

chemical  processing,  nitrogen, 
hydrogen  406 

determination,  flue  gas  sampling 
245 

hydrogen,  initial  combustion  engme 
289 

scavenging  with  sulfite,  oil  field 
brines  315 

OZONE 

ethane,  propane  reactions  354 

P 

PARTICLE  SIZE 

determination  methods  instruments 
175 

equipment  and  techniques  162 
high  volatile  coal,  coal  fluidity,  coke 
manufacture  126 
structure,  physical  chemistry, 
catalysts  303 
technology,  review  69 
PATENTS 

chromatography,  gas  surveys  137 
information  retrieval,  source  110 
Patent  Office,  Great  Britain  145 

PEAK  LOAD 

cryotherm,  electric  heat  storage 
unit  362 

diesel  plants,  Nevada  Power  179 
electric  utilities,  space  heating  105 
electricity,  pumped  storage  facility 
146 

sub-zero  weather,  1961-62  60 

PEAK  SHAVING 

gas  blenders,  Selas  Corp.  204 
Lexington  plant  381 
LP  gas  demand,  Jan.  1963  88,  130 
PERSONNEL 

automation  without  layoffs  252 
human  factor,  determining  plastic 


limit,  cohesive  soils  360 
industrial  training  1 
management,  rewards  for  invention 
182 

PETROCHEMICALS 

acetaldehyde,  intermediate  127 
acetic  acid,  air  oxidation  of  n-butane 
203 

acetone  309 

acetylene,  from  natural  gas  200, 

203 

air  pollution,  smog  130 
ammonia  23 

biodegradable  detergent  217 
bio-oxidation,  process  kinetics  203 
biosynthesis,  new  products  59 
bisethanoallene  production  163 
butadiene,  rubber  production  91 
butane,  reforming,  use  407 
carbon  disulfide,  production  235, 

270 

Cl  output,  uses  162 
chemical  processes,  BASF  273 
chemical  raw  materials,  chemical 
companies  vs  petroleum  com¬ 
panies  94 

cyclohexane  production,  nylon  syn¬ 
thesis  128 
Enrico  Mattei  77 
Erdolchemie  expansion  274 
ethane,  decomposition,  lime  surfaces 
404 

ethane,  propane,  propylene,  ethylene 
processes  238 

ethyl  bromide,  catalysts  341 
ethylene  and  propylene,  Linde 
processes  163 

ethylene  capacity,  demand  160 
ethylene,  consumption,  plastics  pro¬ 
duction  126 

ethylene,  new  production  method 
407 

ethylene,  plastics,  LPG  use  94 
ethylenimme  plant  308 
fibers  59 

formaldehyde  from  natural  gas  340 
fractionation,  hydrocarbon  mixtures 
273 

gasoline  blending,  butane  stocks  92 
Great  Britain,  industry  40 
growth,  India  143 
methyl  ethyl  ketone  synthesis  309 
Monsanto’s  Chocolate  Bayou  plant 
23,  59 

new  processes,  ethylene  production, 
heavy  feed  stocks  337 
nitroparafins,  chemical  interme¬ 
diates  128 

petroleum,  proteins  and  vitamins 
from  24,  59 
pipelining  108 
plant,  Fawley,  England  273 
polyethylene  growth,  Germany  308 
polyethylene,  high  density,  pipe 
coatings,  extrusion  me^od  126 
polymerization  rate,  ethylene,  vapor 
phase  210 

polypropylene,  drying  systems, 
stabilizers  163 

propylene-benzene  detergents,  lack 
of  foam  breakdown,  biodegrad¬ 
ability  128 

propylene,  ethylene  production, 
annual  rate  128 
propylene,  refining  capacity  94 
refinmg  92 

styrene,  butadiene,  rubber  produc¬ 
tion  91 


telomerization  of  C2H4  and  CCI4  274 
Venturi  scrubber  83 
Wacker  Process,  acetone  or  MEK 
309 

Growth 

Canada  308 

Great  Britain  274 

West  Germany  273,  274,  308 

PETROLEUM 

Australia,  demand,  refining  capacity 
40,  73 

Canada  286,  391 
food  from  337 
forecast,  U.  S.  148 
France,  oil  and  gas  resources  2 
gasification,  research  pilot  plant 
120 

India,  exploration  74 
Iran  2,  117 
pumping,  turbines  230 
rise  in  world  demand  325 
use,  power  stations,  Japan  254 
Development 
Alaska  refinery  4 
Canada,  oil  and  gas  growth  future 
252 

catalyst  developments  302 
consumption  108 
France,  two  refineries  394 
Europe,  refining  capacity  expansion 
74 

German,  refining  75 
Italy,  development  251 
LACT  4 
Libya  8,  74 

Mexico,  oil  and  gas  reserves  75 
natural  gas,  European  progress  214 
10  yr  forecast  391 

Production 

automatic  control  263,  360 
energy  consumption  222 
exploration,  trends  46,  259 
Italy  107 

storage  facilities  234 
United  States,  supply  and  demand, 
1963  45 

world  demand,  1962  46,  145,  253 
world  production,  statistics  79 

Reserves 

estimation,  production,  demand, 
scarcity,  new  areas  80 
misuse  of  statistics  8 
North  Sea,  offshore  46 
secondary  estimate  253 
United  States  80,  325 
ultimate  reserves  46 
PHOTOLYSIS 

decomposition,  methane,  mercury 
photosensitized  36 
mercury,  cadmium  sensitization, 
decomposition,  intramolecular 
103,  104 

methane,  vacuum-ultraviolet  light 
356 

plasma  technology,  photochemistry 
175 

sulfur  atoms,  reaction  with  paraffinic 
hydrocarbons  319 
PILOT  LIGHTS 
carbonization  65 
gas  range  pilot  hood,  and  baffie 
arrangement  384 
ignition  system,  electric  168 
PIPE 

couplings  vs  high  fiuid  pressure  327 
fittings,  ductile  iron,  machinery 
parts,  economics  137 


improvement,  iron  pipe  309 
key  to  bonanza  in  Saskatchewan 
368 

mill,  on  site  fabrication  232 
offset  bends,  prefabricated  pipe 
maintenance  409 
thin  wall,  non-tapered  design, 
crossing  river  and  harbor  122 

PIPE  COATINGS 
apparatus  61 

corrosion  control,  plastic  films  245 
extrusion  coating  plant,  gas  powered 
399 

inorganic,  self-cured  414 
internal  and  external  fluidized  bed 
techniques  316 

polyethylene,  high  density,  extrusion 
126 

thin  film  external  pipe  coatings  331 
PIPELINES  AND  SYSTEMS 
California,  Santa  Barbara  to  Gaviota 
Pass  10 

capsule  carriers  158 
Central  Europe  77,  180 
cleaning,  sandblasting.  Northern  Na¬ 
tural  Gas  197 

coal  transportation  110,  177 
Continental  Divide,  Colorado  17 
crude  oil  193,  194 
developments  87 
distribution,  installations,  boring 
25 

Dutch  border  to  Rhine  Valley  322 
European,  South  40 
Europe,  need  389 
Europe,  oil  network  390 
flexible  products  line  400 
fluids,  solids  transport  288 
Great  Britain,  cross  country  76, 

286 

Gulf  states  53 
India  3 

interstate,  revenues  1962  181 
Japan,  Niigata-Tokyo  3 
location  of  trunklines,  oil  and  gas 
fields  333 

network  planning  181 
North  and  Mid-Wales  gas  grids  399 
peak  load  108 
petrochemicals  108 
petroleum  growth  266 
pigging  procedure  87 
product  line,  conversion  to  natural 
gas  333 

production  capacity,  resources  75 

Scottish  supergrid  86 

solids,  operating  conditions  267 

submarine  86,  158 

Texas  Eastern,  expansion  298 

Trans-Canada  322 

transport  110 

transportation  policy,  Europe  180 
value,  interstate,  oil  and  gas  41 

Construction 

aluminum  297 
Algeria,  2  projects  250 
anchoring  157 
Austria,  Trieste-Vienna  179 
Canada,  growth  1963  16,  288 
cold  for^ng  and  welding  method 
196 

Colonial,  products  line  53 
contractor,  Avon,  Ohio  164 
coupling  method  for  submerged 
sections  of  pipe  399 
Czechoslovakia,  Comecon  Pipeline 
extension  156 


determination  of  buoyancy  of  sub¬ 
merged  lines  399 
energy  requirements,  U.  S.  145 
England  39,  265 
Esso’s  Fawley-to-London  project 
265 

Esso  twin  pipeline  project  156 
expansion  41 

external,  plastic  coating  16 
growth,  1963  42 

helicopter,  pipe  stringing,  potash 
mine  122 

Humble  proposal  to  FPC  264 
in  situ  manufacture,  movable  plant 
196,  232 

international,  mileage  16 
joint  sealing  wrapper  332 
LP-Gas,  East  Coast  53 
mobile  pipe  mill  265,  157 
Nevada  Northern,  El  Paso  Natural 
Gas  Co  project  15 
new  developments  196 
New  Jersey,  Texas  Eastern  298 
new  Mississippi  crossing  410 
offshore,  field  joint  need  not  be 
weak  link  374 
offshore,  stingers,  used  157 
Pakistan,  Sui  Multan  expansion  180 
plans  for  second  Mobil  Pipe  Mill 
332 

plowed  in,  plastic  piping  100 
record  installation  speed  157 
reel,  steel  pipes  53 
river  crossings,  Mississippi  156 
Sahara-Europe  gas  line  297 
60  ft  of  pipe  lengths  on  lateral  332 
South  European  52 
stringing,  bridge,  ropeway  aerial  95 
submarine,  Mediterranean  15 
suspension  bridge,  Wyoming  196 
techniques,  progress  53 
TV  checks  250  ft  deep  crossing  373 
trans-Canada  project  156 
underwater  197 
United  States,  statistics  16 
universal  cost  formula  157 
Utah,  Southern  52 
Western  Hemisphere,  expenditures 
16 

Development 

slurry,  pipelines  economics  183 
Economics 

coatings  costs,  cathodic  protection 
maintenance  costs  137 
Gulf  Pacific  Pipeline  Co.  system 
265 

Expansion 

by  21st  century  86 
high  pressure  86 
Houston-Los  Angeles  86 
submerged  in  Mediterranean,  Model, 
simulation  studies  86 
uniform  internal  sizing  86 
Maintenance 

adhesive  strips,  protection  265 
cathodic  protection  31,  67,  136,  137 
cleaning,  rust  removal,  sandblast 
operation,  interior  surface  123 
coatings,  test  298 

conditioning,  transmission  line  in 
situ  399 

hydrostatic  testing  157 

joint  changes  95 

passage  indicator  400 

plastic  coating  by  flame  spray  100 

scraper  16 

Supergrid  332 


treatment  with  contaminant  free 
fluid  374 

Operation 

automation,  multiproduct  operation 
121 

booster  stations,  parallel  pipelines 
158 

computers,  control  297 
costs  266 

dispatching  control,  odorant  addi¬ 
tion  96 

fractures,  causes  266 
new  pipeline  with  4  lobs  400 
offshore  design  engineering  119 
offshore  platform,  costs,  economics 
119 

one  man  control,  930  line  14 
pipe  expansion  joint  400 
pressure  controllers  197 
solids  in  natural,  in  capsule  form 
16 

South  Africa,  product  line  298 
transportation  of  solids  332 
welding  inspection  266 

Research 

line  pipe  research  A.  G.  A.  332 
Stress 

internal  pressure,  temperature 
effects  86 

PIPING,  see  also  Pipelines,  Plastics 
aluminum,  lower  installed  costs 
281 

Cobra,  trench  digging  61 
cryogenic  conduit  299 
expansion  joint  svstems,  design  61 
house,  higher  pressures  276 
joints  design,  high-pressure  pipeline 
313 

Netherlands.  Groningen  field  358 
resilient  bellows  sleeve  61 
resistance  against  cylinder  25 
slurry,  cement  327 
stress  determination,  buried  pipe 
61 

thin  wall  stresses,  shipping,  han¬ 
dling.  laying  17 
tunnelling  method  25 
truck-mounted  crane  381 
PLASMA  TECHNOLOGY 
gun  application,  spray  system,  Avco 
169 

heat  transfer,  flames  319 
low  pressure  combustion  356 
photochemistry  175 
seeded  flame  plasma,  electrical  con¬ 
ductivities  284 
state  44 

thermonuclear  fusion  148 
torches,  induction  system  313 

PLASTICS 

advantages  in  coating  storage  tanks 
335 

coal  tar  epoxy  resins  internal  coat¬ 
ings  315 

coatings,  external  243 
corrosion  resistance  386 
gas  mains  25 

greenhouses,  humidity  build-up  131 
industrial  use  170 
piping,  pipe  laying,  mole  plough 
method  240 
progress,  1963  340 
standards  170 
use  in  petrochemicals  171 
PLASTIC  PIPE 

analytical  methods,  test  67,  386 


all  plastic  gas  system  381 
growth  of  use  31 
in-place,  coating  on  big-inch  lines 
328 

in-service,  renewal  plastic  pipe  man¬ 
ufacturers  135 

polypropylene,  use  in  pii«  68 
polyvinylchloride,  PVC  piping,  pipe 
laying,  mole  plough  method  240 
use  in  polypropylene  plant.  Shell 

POISONS 

catalysts,  activity  303 

POLYMERIZATION 

acetylene,  surface  influence  139 

butane,  gas,  low  energy  electron 
bombardment  341 
ethylene,  vapor  phase  210 
in  situ  encapsulating  process  309 
propylene  on  silicotungstlc  acid  ca¬ 
talysts  378 
PONTOONS 

bog  use,  offshore  operations  293 

POWER 

direct  generation  6 
unconventional  sources  220 

POWER  PACKAGES 

economy,  waste  heat  utilization  218 
heat  from  lighting  185 
POWER  SOURCES,  see  also  Energy 
Sources 

exhaust  heat  98 

magnetohydrodynamics,  thermionic, 
thermoelectricity  220 
nuclear  plants  115 
petroleum,  competition  113 
PREHEATING 
burners,  air  344 
PRESSURE  REGULATION,  see  also 
Distribution  Systems 
relief  systems,  components  313 
safety  design  consideration,  high 
pressure  laboratories  4 
sensor,  automated  load  control  243 
testing  of  coated  fabrics  for  regu¬ 
lators  333 

PROCESS  CONTROL,  see  also 
Automation,  Computers 
control  in  industry,  status  206 
instrumentation  31 
quality  control,  measured  responses 
243 

systems  engineering  349 

PROCESS  DESIGN 

fired  heater,  model  construction 
206 

optimum  design  techniques  313, 

385 

phase  equilibria  349 
pressure-relieving  systems,  compo¬ 
nents  313 

scale-up  chemical  reactors  169 
screening  206 

PROCESSING 

extraction  center.  Northern  Gas 
Processing  121 
extraxtifrac  process  51 
Gulf  Coast  plants  51 
lease  processing  51 
propane  recovery,  refrigerated  ab¬ 
sorption  121 

removal,  selective,  carbon  dioxide, 
hydrogen  sulfide  83 
safety  42 

scrubbing  sour  154 


sweetening,  drying  154 
Texas,  new  hope,  sour  gas  51 

PRODUaiON 

Alaska  field  reserves  110 
field  outnut  Increase  116 
gas  condensate,  statistics  81 
man-power  requirements  110 

PRODUaS 

fiexlble,  products  line  400 
fiulds.  solids  transport  288 
multi-,  pineline  transportation  121 
petrochemicals  108 
PROMOTION 
customer  service  106 
dealers  programs  105 
PROPANE,  see  also  Hydrocarbons, 
Paraffins,  IP-Gas 
-air,  gas  power  packages  231 
annealing,  firing  arches  279 
commercial,  llauefied  gas  plant  275 
dissociation,  charge  exchange,  rare 
gas  Ions  419 

dry  shipment  analyzer  334 
engine  fuel  market  268 
fluid,  density  175 

frozen  earth,  underground  storage 
301 

market  growth.  Western  Canada 
192 

modernization,  gas  plants  263 
share  of  engine  market  374 
standards  of  fuel,  engine  specifica¬ 
tion  124 

standby  plant.  Enterprise,  Kansas 
165,  397 

tunnel  burner  279 
underground  storage  392 
PROPYLENE,  see  also  Hydrocarbons, 
Olefins 

hydration  of,  to  isopropyl  alcohol 
59 

pipeline  delivery  238 
propylene-oxygen  flame  reaction, 
kinetics  176 

radiation  induced  polymerization 
203 

water,  vapor-liquid  equilibrium 
319 

PULSATION  CONTROL 

reciprocating  station  417 
PUMPS 

AC  motor  protection  207 
automated  booster  feed  123 
erogenic  use  123,  198 
high  speed,  lower  costs  281 
powder,  advantage  207 
selection,  specifications  135,  226 
station,  diesel  power  298 
torque  transmission,  variable  speed 
100 

turbine,  crude  oil  96 
wet  cyclone  31 

PURIFICATION 

apparatus  for  condensation  and 
flashback  prevention  371 
fluidized  bed  of  granular  material 
372 

gases  by  adsorption  372 
sulfur  removal,  iron  oxide,  Ferrox 
process  121 

tower  and  tray  type  purifiers  372 
PVT  RELATIONSHIPS 
equation  of  state,  gas,  liquid  sub¬ 
stance  175 

fluid  densities  and  critical  constants, 
determination  method  212 


PYROLYSIS 

cracking  high  temperature  94 
catalysts,  adsorption  alkanes  403 
inhibited  by  nitric  acid  176 
methane,  shock  tube  studies,  carbon 
film  formation  139 
n-butane,  kinetics  and  mechanisms, 
the  uninhibited  decomposition 
176 

thermal  cracking,  contact  time,  re¬ 
sidence  time,  cracking  level  236 

PYROMETRY 

spectroscopic,  gases  flame,  plasmas 
176 

Q 

QUALITY  CONTROL 

process  control,  measured  responses 
243 

variables  control,  production  levels 
128 

QUENCHING  SYSTEM 

furnace,  town  gas-air  131 

R 

RADIATION  EFFECTS 

coals  Co"*  effect  on  physical  and 
chemical  properties  .56.  163 
flash  irradiation,  coal  304 
RADIATION  REACTIONS 
irradiation  factor,  dependency  284 
methyl  radical,  radiolysis  of  hydro¬ 
carbons  203 

propylene  induced  polymerization 
203 

uranium  development,  energy  source 
185 

Radioactivity  Applications,  see  also 
Logging,  Nuclear  Energy 
compound  labeling  246 
decay,  energy  from  isotopes  112 
density  determinations  103 
ethyl  bromide  production  24 
hydrocarbons  341 
molecular  rearrangements  248 
neutron  density  49 
tracers  204 

universal  tracer,  krypton,  krypton- 
ates  246 

Radiolysis 

butene-2,  cis-trans  isomerization  by 
radiation  212 

conductance  of  liquid  alkanes  341 
deutero-methane,  rare  gases  239 
deutero-propane,  proton  transfer 
239 

effect,  methane  318 
n-butane,  gas  phase  319 
olefins  341 

radiation  chemistry  of  methane 
407 

radiation  thermal  cracking  hydro¬ 
carbons  309 

radioisotopes,  energy  112 
solid  phase  radiation  polymerization 
378 

systems  methane,  methane-d,  and 
butane,  butane-d,o  378 

RADICALS,  FREE 

combination  and  disproportionation 
of  ethyl  radicals  356 
flame  research  418 
methyl,  vinylidene,  molecular 
weights  239 

reactive  molecules  in  clathrate 
cavities,  organic  sulfur  371 

RANGES 

Charm,  G.  D.  Roper  Corp  Kanka¬ 


kee,  HI.  168 

cookers,  gas  fired  ranges,  grills  242 

RARE  GASES 

argon,  helium,  methane  in  NH,  70 
argon,  methane  equation  of  state 
354 

dissociation,  charge  exchange,  pro¬ 
pane  419 

helium,  binary,  ternary  system  sepa¬ 
rations  138 

helium,  heat  exchangers  30 
krypton,  kryptonates,  radioactive 
tracers  246,  352 
neon,  cryogenic  fluid  333 
operations  research,  helium  produc¬ 
tion  82 
REAaORS 
burners  382 

catalyst,  reactor  parameters  140 
chanibers,  graphite  237 
H,  purifier  units  314 
Iso-Siv  units  350 

pressure  vessels,  multi-wall,  manu¬ 
facture  206 

scale-up,  chemicals  169 
sealing  joint  350 

stability  adiabatic  packed-bed  314 
uses,  fresh  water  222 

REFORMING 

hydrocarbons  by  steam  379 
plant,  methane,  Hitchin,  Eng.  299, 
307 

town  gas  production  59 

REFRAaORIES 

brick,  industrial  furnaces,  constitu¬ 
tion  102 
metals  67 

oxides,  stability,  structural  strength 
101 

REFRIGERATION 

absorbent  refrigeration  133 

appliances  277 

gas,  new  methods  348 

RESEARCH 

appliance,  design  progress,  10  years 
146 

coal  288 

data  interpretation  145 
evaluation,  development  110 
Great  Britain,  technology  146 
growth  in  U.  S.  323 
improvement  of  360 
laboratories.  Radiant  Heating  Ltd 
Coventry,  Eng.  166 
Netherlands,  petroleum  253 
progress  evaluation  183 
scientific  program,  Europe  183 
test  reactions,  European  corpora¬ 
tion,  reactor  construction  221 
thermophysical  properties,  research 
center,  Purdue  University  183 
RESERVES,  see  also  Energy 

Resources,  Gas  Industry  Expansion 
charts  for  gas-liquid  flow  through 
chokes,  production  rates  114 
demand,  future  149,  186 
natural  gas,  liquids  184 
Netherlands,  estimates  286,  390 
New  Mexico,  Permian  Basin  79 
reservoir  rocks,  U.  S.  potential  184 
United  States  79,  324 
Western  Europe  78 
Gas 

Crocket  County,  West  Texas  45 
exploration,  methane  liquefaction 
220 


Netherlands,  Groningen  reserves 
45 

RESERVOIR  ENGINEERING 

evaluation  of  low-permeability  re¬ 
servoir  rocks  328 
gas  solvency  vs  reservoir  pressure, 
critical  pressures,  critical  temp>er- 
atures  226 

miscible  displacement,  lateral  dif- 
fusivity  effect  11 

oil  and  injection  fluids,  miscibility 
limits,  underground  storage  19 
oil  characteristics.  Great  Aneth  area, 
Utah  190 

petroleum  production,  water  bear¬ 
ing  strata  82 
core  compressibility  11 
recovery  factor,  gas  48 
sonic  and  ultrasonic  test,  recovery 
of  petroleum  82 

stress  effect,  permeability  of  sand¬ 
stone  261 

well  pressure,  transient  tests  11 

RIGS 

drilling,  largest  portable  116 

drilling  operational  flexibility  115 

electrically  driven  349 

land,  goosenecks,  mobilization  80 

safety  361 

250  ft  water  261 

imderwater,  automated  30 


s 

SAFETY 

accident  prevention,  management 
responsibility  5 
checking  of  methane  grid  323 
combustible  waste  gases,  bacteria 
caused  4 

electrical,  flammable  atmospheres 

evaluation  of  hazards,  chemical 
processing  323 
explosion,  pressure  holders  4 
57c  CO  content  in  distributed  gas 
323 

fuel  tests  conducted  in  homes  183 
high-pressure  laboratory,  design 
considerations  4 
in  processing  42 
LP-Gas  5 

noise  reduction,  plants  146 
oxyacetylene  cutting  288 
propane  storage  below  ground  392 
radio  control,  sour  gas  field  5 
rig  361 

stoves,  safety  control  apparatus 
414 

tie  in  dangers — new  techniques, 
"section  evaluation”  procedures 
323 

treatment  of  asphyxiation  360 
ventilation,  benzene  control  5 

SAMPLING 

charts,  recording,  gas  chromato¬ 
graphs  137 

effect  on  total  hydrocarbons  mea¬ 
surement  in  auto  exhaust  417 
gas  impingers  And  dust  load  of 
water-saturated  gas  417 
valves,  chromatography,  designs 
209 

SEPARATION 

hydrocarbon,  unsaturated  163 
sound  waves,  crude  oil,  natural  gas 
372 

SERVICE  CONTRACTS 

appliances,  domestic  285 


SHALE  OIL 

method  for  producing  light  oils  379 
oil  production  from  shale  240 
production  bids,  Colorado  acreage 
256 

SHOCK  TUBE  REACTIONS 

magnetogasdynamic  flows  212 
shock  front  curvature  320 
skimmer  for  molecular  beam  319 

SIMULATION 

fractionating  columns  design  by 
computers  281 

gas  reforming  plant,  computational 
investigation  296 

mathematical  methods,  catalytic  re¬ 
former  100 

mathematical  models,  products 
moving  schedules  129 
mathematical  models,  use  in  man¬ 
agement  281 
operations  reserve  85 
pipeline,  submerged,  Mediterranean 
model  86 

scale-up  evaluation  for  2-phase  flow 
thru  porous  media  281 
screen  methods  100 

SLURRY 

cement  piping  327 
coal,  bibliography  303 
pipeline  transportation  110,  177 

SMOG 

particulate,  petrochemicals  130 
SOLAR  ENERGY 
air  conditioning  26,  289 
electrical-thermal  propulsion  sys¬ 
tems  289 

residential  heating  365 
solar  cells  394 
solar  stills  366 
solid  state  generation  365 
sun  furnaces  366 

use  in  power  supply  for  interplane¬ 
tary  spacecraft  325 

SONICS 

devices,  leak  detection,  sound  gener¬ 
ation  95 

oil-gas  separator  330,  372 
Ultrasonic,  Deleon  translator  165 
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Datamation 
Design  News 

Diesel  &  Gas  Engineering  Progress 
Drilling 

Electrical  World 

Electrochemical  Society,  Journal  of 
Electronics 

Engineers’  Digest  (British) 

Erdbl  und  Kohle  (German) 

Faraday  Society,  Transactions 
of  (British) 

Fortune 
Fuel  (British) 

Fuel  Efficiency  (British) 

Fueloil  &  Oil  Heat 
Gas 

Gas  Age 

Gas  and  Coke  (British) 

Gas  Council  Research  Communications 
(British) 

Gas  Heat  and  Comfort  Cooling 

Gas  Industries 

Gas  Journal  (British) 

Gas  Service  and  Domestic  Coke 
Gas  Times  (British) 

Gas-und  Wasserfach  (German) 

Gas  World  (British) 

Gazovaya  Promyshlennost  (Russian) 
Heating,  Piping  &  Air  Conditioning 
Independent  Petroleum  Monthly 
Industrial  and  Engineering 
Chemistry 

I&EC  Fundamentals  Quarterly 
I&EC  Process  Design 
&  Development  Quarterly 
I&EC  Product  Research  & 
development 

/ndustrial  Finishing  (British) 
/itdustrial  Gas  (American) 

/Ttdustrial  Gas  (British) 

/ndustrial  Heating 
/ndustrial  Research 
Industries  du  Gax,  Journal  des 
(French) 

Institute  of  Gas  Technology  Research 
Bulletins 

Institute  of  Petroleum,  Journal 
of  (British) 

/nstitution  of  Gas  Engineers 
Journal  (British) 

Instrumentation 

Instruments  and  Control  Systems 
International  Chemical  Engineering 
/ntemational  Science  &  Technolojnr 
/zvestiva  Ahademii  Nauk  S.  S.  S.  R. 
Otdelenie  Ehimicheskikh  Nauk 
(Russian) 

Khimiya  i  Tehhnologiya  Topliva  i 
Mosel  (Russian) 


LP-Gas 

Materials  Production 
Materials  Research  &  Standards 
Mechanical  Engineering 
Mechanical  Power  (British) 

Metals,  Journal  of 
National  Aeronautics  and  Space 
Administration  Memorandum 
National  Fire  Protection 
Association  Quarterly 
National  Petroleum  News 
Nuclear  Science  and  Engineering 
Nucleonics 

Oil  and  Gas  Journal 

Oil,  Paint,  &  Drug  Reporter 

Organic  Chemistry,  Journal  of 

Petro/Chem  Engineer 
Petroleum  (British) 

Petroleum  Engineer,  The  (Drilling 
and  Producing) 

Petroleum  Management 
Petroleum  Refiner 
Petroleum  Technology  Journal  of 
Petroleum  Times 
Physical  Chemistry,  Journal  of 
Physics  and  Chemistry  of  Solids 
(British) 

Physics  of  Fluids  (British) 

Pipeline  Engineer 
Pipe  Line  Industry 
Pipeline  News 
Power 

Producers  Monthly 
Product  Engineering 
Progress  ( Pakistan ) 

Public  Utilities  Fortnightly 

Research/ Development 
Research,  Journal  of,  A.  Physics 
and  Chemistry 

Research,  Journal  of,  B.  Mathematics 
and  Mathematical  Physics 
Research,  Journal  of,  C.  Engineering 
and  Instrumentation 
Review  of  Scientific  /fistruments 
Revue  Generale  du  Gaz  (Belgian) 
/tivista  dei  Combustibili  (Italian) 

Science 

Scientific  &  /ndustrial  Research, 

Journal  of,  B.  Physical  Sciences 
(India) 

Scientific  Instruments,  Journal  of 
(British) 

Society  of  Petroleum  Engineers, 

Journal  of 

Stroitel’stvo  Truboprovodov 
(Russian) 

Svenska  Gasverhsfdreningens 
Manadsblad  (Swedish) 

Technical  News  Bulletin 
U^.  Bureau  of  Mines  Bulletins, 
Information  Circulars  and  Reports 
of  Investigations 
U.S.  Patents 

Uspekhi  Khimii  (Russian) 

IVorld  Oil 
World  Petroleum 
Zhurnal  Eizicheskoi 
Khimii 


